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ible props, such as rounded walnut shells, , prop- 
acture in a hard homogeneous formation with 
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ised in an acid-soluble, heterogeneous forma- 
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Sand fully packed into a fracture in a homogeneous formation with 
low permeability and moderate overburden pressure. 


4 Closely-spaced malleable props, such as aluminum pellets, 
propping a fracture in a medium-hard to soft homogeneous 


formation with high overburden pressure 


fracture conductivity tests help operators 


an a year, Dowell 
been measuring 
on flow capaci- 
in various for- 
fects of different 
and propping 
conductivity are 
Illustrations here 
ples of fracture 
equently checked. 
data from these 
pertinent well in- 
nterpreted through 
by Dowell engi- 
n the most profit- 
atments for you. 
es, operators have 
ter payouts than 


had been recognized as normal for 
a field. In some instances, Dowell 
has helped operators avoid many 
unprofitable jobs. In most cases, 
average profits have been increased 
over previously accepted norms. 

In designing a stimulation 
treatment, it is best to test actual 
cores from your well. However, if 
cores are not available, cuttings can 
often be used. These cuttings are 
compared for similarity with the 
numerous cores already tested and 
cataloged by Dowell. 

Ask your Dowell representa- 
tive for a free copy of the new 
“Technical Report on Fracture 
Conductivity.” It deals with such 


select most profitable stimulation treatments 


factors as size, type and amount of 
propping agent, hardness of forma- 
tion and overburden pressure. 

The fracture conductivity test- 
ing program is another important 
step in Dowell’s continuing research 
and service program to help you 
make more profits. Dowell services 
and products are offered in North 
and South America, Europe and 
North Africa. Dowell, Tulsa 1, 
Oklahoma. 
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A Christmas Message from the Publisher 


One Solitary Life 


PARTS 





ere is a young man who was born in an 

obscure village, the child of a peasant 

woman. He grew up in another village. He 

CS == worked in a carpenter shop until he was 
thirty and then for three years he was an itinerant 
preacher. He never wrote a book. He never held office. 
He never owned a home. He never had a family. He 
never went to college. He never put his foot inside a 
big city. He never traveled two hundred miles from 
the place where he was born. He never did one of the 
things that usually accompany greatness. He had no 
credentials but himself. § While he was still a young 
man, the tide of public opinion turned against him. His 
friends ran away. He was turned over to his enemies. 
He went through the mockery of a trial. He was nailed 
to the cross between two thieves. While he was dying, 
his executioners gambled for the only piece of property 
he had on earth, and that was his coat. When he was 
dead, he was laid in a borrowed grave through the pity 
of afriend. { Nineteen wide centuries have come and 
gone, and today he is the central figure of the human 
race and the leader of the column of progress. § I am 
far within the mark when I say that all the armies that 
ever marched, and all the navies that were ever built, 
and all the parliaments that ever sat, and all the kings 
that ever reigned, put together, have not affected the 
life of man upon this earth as has this one solitary life. 
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McCOLLUM HEADS API 


RAISED TO 9 DAYS 


OUTLAW PRICE WARS 


GOES INTO ARGENTINA 


EQUIPMENT EXPORTS DIP 


OEEC OIL DEMAND UP 


USSR UPS OIL PRICE 


ie 


News 


L. F. McCollum, president of Continental Oil, was elected 
board chairman of American Petroleum Institute. He succeeds 
M. J. Rathbone. E. D. Brockett, president of Gulf, was named 
vice president for transportation succeeding Henderson 
Supplee Jr. J. C. Donnell II, president of Ohio Oil, was pre- 
sented the API's Carl A. Young memorial award. 


Nine days production in December was set for Texas by the 
R. R. Commission after 7 months of 8-day schedules. Requests 
for extra day came from Humble, Sun, Sinclair, StanCal, 
Socony Mobil. Recommending 8 days were: Phillips, Shell, 
Cities Service, Continental, Standard (Ind.), Texaco, Gulf. 


Just when gains in industry and business are going top cycle 
again, petroleum stubs its profits on price wars. The third 
quarter showed an 8% earnings on record revenue. In 1960 
profits were 8.8% of gross income. Nine months of 1961, 
however, made 8.4% of gross compared to 8.2% for nine months 
in 1960 (see page 38). 


Cities Service acquired a major interest in the operation 
and development of producing properties in Argentina. Out- 
put averages 23,000 b/d, or about 10% of Argentina's total. 
Cities Service purchased L. R. Development, Ltd., which 
owned majority interest in a contract with YPF, government 
oil company, for a million-acre concession in the Argentine. 


Exports of U. S. oilfield equipment were 16.6% less for the 
first half of 1961 than last year. In 1961 exports totaled 
$79,700,000; in 1960 they were $95,500,000. About 86% of 
the drop was due to lower totals in drilling rigs and equip- 
ment. Most U. S. rig manufacturers have licensed European 
firms. 


Oil consumption in West European nations continued at a 
brisk 12% rise. OEEC nations averaged 12% annual increase in 
demand during the '50s. In the first half of 1961 sales rose 
20%% in West Germany, 14%% in Italy, 10% in United Kingdom 
and 9% in France. 


Sojus Neft Export, Moscow, is raising prices for gasoline, 
gas, oil and heavy fuel oil by about $2 a ton in new agree- 
ments in 1962, according to German 0il Information Service. 
Soviet authorities declare that demand for Russian oil is 
so heavy the state can afford to raise the price. 
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Total movement of petroleum products was 5.4% higher in 
October than a year ago, Chase Manhattan Bank says. For the 
first 10 months total demand was 1% more than 1960. Inven- 
tory totals 868,358,000 bbl, an all-time high. 


Cities Service acquired Fairway 0il and Gas which has in- 
terests in Fairway field, Tex. . . . Humble plans to ex- 
change Jersey stock for Olin Oil and Gas (equivalent to 
about $68 million). . . British-American Oil Producing 
purchased Weston and Largo Drilling properties in Missis- 
Sippi for $3,000,000 . . . Atlantic made an offer for Argo 
properties for part cash and remainder production payments 
- « « Pan American and Tidewater have completed purchase 
of Honolulu Oil properties » « e Signal bought Century Oil, 
which had a 5000 b/d refinery and a small chain of stations 
around Los Angeles . . . Commonwealth Oil, Houston, and 
Jupiter Oils, Chicago, will merge with Jupiter as survivor. 


Texaco will build a 2700 b/d lubricating plant at Pointe-a- 
Pierre, Trinidad, next to its 235,000 b/d refinery. Work 
on the new $27,000,000 installation will begin early in 1962 
and completion is expected in 1964. 


Phillips Petroleum has established branch firm in Zurich, 
according to Swiss press. It will deal with purchase and 
sale of petrochemical products and machinery and equipment 
and will engage in research and development of organic and 
inorganic chemicals, including petroleum and natural gas, 
as well as sale and purchase of patents and licenses. 


Kerr=-McGee's helium extraction plant, near Navajo, Arizona, 
began production in November. Under state conservation laws 
the company uses 1700 Mcf/d of raw gas which contains about 
8% helium. The plant has a 2500 Mcf/d capacity. 


First sale of natural gas for industry in Saudi Arabia was 
made by Aramco this fall to Saudi Cement Co., near Abqaigq. 
A maximum of 3600 Mcf/d of gas is transported by 8-in. pipe- 
line from Shedgum to cement plant 8 miles away. Although a 
small operation, it points up growing use of gas energy 
(see page 32). 


Bureau of Mines just released the figures for last year. 
U. S. oil production was 19,000 b/d less than in 1959; im- 
ports 50,000 b/d more (products imports 15,000 b/d less); 
crude stocks went down 47,000 b/d; crude demand increased 
64,000 b/d. Domestic product demand rose 2.2%; total demand 
2.1%; refining runs were record high 1.2% above 1959; prod- 
ucts stocks dropped 3.2%, a decrease of 17,000,000 bbl. 
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Wholesale prices went from $19 to $35/Mcf for helium Novem- 
ber 18. Bureau of Mines set the new rates in order to carry 
out the 1960 Helium Act. Retail prices, not set by govern- 

HELIUM PRICE UMP 
ment, vary from $60 to $110. Increased revenue to B of Mwill es 
finance new conservation program. Government agencies are 
principal purchasers. 


Union Texas Natural Gas and Allied Chemical will build a 
petrochemical complex near Baton Rouge, La., on a 2000-acre 
Site. The two companies have formed (50-50) Allied-Union 

NEW PETROCHEM COMPLEX 
Texas Petrochemicals to operate the $40 to $60 million oe C 
plant, which will handle some 25,000 b/d liquids. It is 
expected to be in operation in mid-1963. 


A complete energy picture will be drawn up for the Senate 
Committee study on the need for a national fuels policy 
(see pages 50 and 51). Sammel G. Lasky, on loan from Interior 

FUEL STUDY BROADENED 
Department's Office of Coal Research said the report, to be — —_ 
ready February 1, will deal with electricity, coal, oil, 
gas nuclear and solar energy. 


The new Pakistan ordinance to establish a national oil 
company has been carried out. The company has an initial 
capital of $2,100,000, expected to be increased to $10,- 
500,000; money to be raised by a surtax on foreign oil com- PAKISTAN STARTS OIL FIRM 
panies. Oil and Gas Development Corporation's first job is 
supervising Soviet technicians for exploration. USSR has 
allowed a $30,000,000 credit to pay for equipment and men. 


In India Montecatini of Italy will invest $21,000,000 with 
a new local firm in a polypropylene unit. A British team is PLANTS PLANNED 
preparing a prospectus for an oil refinery in East Pakistan. 


Pan American International (Standard Indiana) has acquired 

a 45,000-square-mile concession in the Hadhramaut, Southern 

Arabian Peninsula. The contract states 55% of the net pro- GETS ARAB ACREAGE 
fit will go to the two state governments which also have 

option to participate up to 20%. 


Plymouth Oil has asked companies interested in acquiring 
it to submit merger proposals. Paul G. Benedum, Sr., presi- 
dent, said his firm would like to examine all proposals at INVITES PROPOSALS 
one time. The deadline was reported to be the end of November. 
Benedum said Plymouth isn't sure it will accept any offer. 


Copyright © 1961 The Petroleum Engineer Publishing Company. No part of this publication may be 
reproduced without express permission of the publisher. Petroleum Management, published monthly 
August through June, semi-monthly in July, by The Petroleum Engineer Publishing Company, 800 
Davis Building, Dallas 2, Texas. Subscription rate to the petroleum industry, $4 per year; $7 for two 
years ; $9 for three years; $1.00 for single copy. Entered as second class mai] matter May 1, 1932, at 
the post office in Dallas, Texas, under the act of March 3, 1879 
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Guess what made this waterflood pay off! 


Compact, efficient design and above all... 
dependable, low cost Utility Electric Power! 
Economical pumping, injection and storage are 
all made possible here with economical electric 
power supplied by a utility company. If you are 


planning a waterflood or simply modernization 
of your existing producing fields, it will pay 
you to investigate the many advantages of 
purchased electric power. Consult your nearest 
utility electric power company today! 


Petroleum Electric Power Association 


P. O. Box 35006 e Dallas 35, Texas 


List of P. E. P. A. members 
will be furnished on request. 


PUMPING WATERFLOODING GATHERING PIPELINES REFINING 
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Course of vag 
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All for a Nickel 


You’re o1 acation motor trip — you, the wife 
and the three chips off the two old blocks. You 
stop at the service station and say “fillerup.” 
(You know the tank can’t hold much, but some- 
body in five is always needing a stop.) 

The family piles out and heads for the rest 
rooms. You go in and get a free map to check 
the rout 1in and ask the manager “Where’s 
a good } to eat on the highway ?” 

The men outside wipe the windshield and the 
glass all the way around. One checks the tires 
and then the oil. 

“A quart low, sir.” 

“T need an oil change in another 500 miles. 
Will it do till then?” 

“Tt’ll de 

The automatic hose has turned off. Your tank 
is full. It took five gallons of gasoline. You pay 
$1.58 and you and your family roar off, know- 
ing that the next hundred miles you’ll have a 
choice of many other service stations to hold 
) to speak, on this journey of yours. 
know that the man who told you the 
to take and where you could get 
a good meal, who gave you the map, supplied 
the rest rooms, hired the men who cleaned 
ws and checked your oil and battery 
netted less than a nickel on your 


vour hand, s 
Did you 


best highway 


your windo 
and tire 
visit ? 

He has a mark-up of some 27¢ on the sale 
but he has to pay employees, rent, taxes, buy 
t and supplies, collect excise taxes and 
pass them on, and make contributions to com- 
munity affairs out of that 27¢. 

You paid the government — federal and state 
51é¢ (national average on five gallons) mostly 
for the highways you ride on, but also in some 
for pensions, teachers’ salaries, welfare 
funds, administration—whatever state officials 
decide the tax should be spent for. 


equipn e! 


states 


The remaining 80¢ goes to an army of people 
...to the wholesaler, who has those big tank 
trucks that keep the station supplied with gaso- 
line (did you ever go into a station that had 
run out of gasoline?) ... to the pipeline, railroad, 
barge or truck company that does the transport- 
ing...to the refinery that turned a viscous 
crude oil into the sparkling energy you bought 
...to the producers who bring the oil from 
deep below the earth’s surface... to the engi- 
neers who learn how to recover two barrels of 
oil where only one could be counted on before 
...to the drillers who sweated a pipe down to 
the right spot to tap an oil reservoir... to the 
explorers who combed the land to find on indi- 
cation of petroleum trapped far beneath the 
earth they stood on...to the farmer who 
owned the land...to lawyers, to accountants, 
to managers. For its fabulous operations that 
brought the gasoline to the service station, the 
industry made a profit of 614¢ (average in 
1960). Where in all the world could you find 
such a buy as the five gallons of gasoline you 
bought to carry your car and you and your 
family and your luggage almost a hundred 
miles ? 

Like parents, the petroleum industry pre- 
served a myth that it is another Santa Claus — 
pulling gifts from a bottomless sack. Some day, 
some time, our customers must learn (as Dear 
Virginia was told) that our industry is a spirit, 
too —a flaming spirit of enterprise and cour- 
age, an intense spirit of research and explora- 
tion, a determined spirit of economics and 
logistics. Our gifts are not drawn from a 
magical bag. They are worthy products of mind 
and inspiration and labor. Won’t you recognize 
the bargain you have won — the achievement 
behind that gasoline you buy? 

— Ernestine Adams 


(Received Desk and Derrick award for best editorial in 1961) 
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Congrats and $25 to Peter Fernandez, Texaco T’Dad Inc.18 Concord Road, Pointe-a-Pierre Trinidad, W.1. 
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Joe Roughneck is apt to set up a howl, too, if asked to handle steel pipe that is 
less than superior. 


More and more experienced oil and gas men have switched to Lone Star API casing, 

p ¢ £ 

tubing and line pipe, because it’s “tough, top quality and delivered fast.’ Your best 
g - Pq ) 

guarantee of rugged API standards is Lone Star’s uncompromising quality control. 


Neighbor, wherever you are, specify Lone Star and we both get a good deal. 


lone Stat stEEt 


COMPAN Y 


© 1956 EXECUTIVE—SALES OFFICES 
Lone L S W. Mockingbird Lane ct Roper * P. O. Box 12226 * Dallas, Texas 


Star 
Steel DISTRICT SALES OFFICES 


Company S 912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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Whe 
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eacher and coach, and now his busi- 
any. He is an oilman first. He has 
reign car distributorship, TV 
tations, cattle ranches, an olive 

r stable and collects paintings and 
only the principal interests. 
Maybe schooling prepared him for this 
full line diverse business. Born in Nebraska, 
his early days were spent in Western Canada, 
tudied civil engineering and teach- 
ist inherited coaching football and 
the University of Chicago he 
In January 1917, he went to 
ched to the French Army. Back 
ranched in Wyoming. Then he 
abeth McGhee, a Chicago girl, and 
| business the same red letter year 
moved to Texas, and he drilled 
hole on the Waggoner Ranch. It 
1928 that Gibson and Johnson 
discovery in Winkler Countv, Texas. 
thirties Johnson moved to Fort 

an individual got into producing, 
arketing. He had three refineries 
covered fields in Texas, Michigan 
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Amba yy Oil Corporation was formed in 
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December 1955, with Johnson as president and 
chairman of the board. 

Ambassador now produces in excess of 
20,000 gross barrels of oil per day. Many field 
discoveries made by Ambassador have been 
named after “Kirk,” such as Wendkirk field, 
Frankirk field, Abkirk, Kenkirk, Newkirk, etc. 

Last year Ambassador took a concession of 
20 million acres covering all the Republic of 
Ireland, except the six North British counties. 
Continental Oil and Ohio Oil each bought an 
undivided interest in the venture later. 

In 1949 Johnson financed and activated Cen- 
tral Airlines, Inc., a local service airline, with 
Johnson chairman of the board. 

Mr. Johnson’s main hobbies have been polo, 
racing, hunting, fishing and stocking a wine 
cellar. In 1942, he started the Live Oak Stable, 
which he now owns with Jimmy Stewart, the 
actor. They have horses in England, Ireland, 
Panama, and California. 

Johnson’s hunting and fishing have involved 
trips to Africa, India, South America, Mexico, 
Alaska, Canada and the Orient. He is president 
emeritus of the Fort Worth Zoological Asso- 
ciation. Mrs. Johnson accompanies him on these 
expeditions and in recent years, Gloria and 
Jimmy Stewart have been with them. This year 
they had a 40-day safari in Africa. 

Johnson and Stewart have many joint ven- 
tures — cattle ranches in Texas and South 
Dakota, an olive ranch in Brazil, and TV and 
radio stations. 

When foreign cars became the rage, Johnson 
took on the distributorship for most of the 
Southwest for Rolls Royce, Jaguar, Fiat, etc. 

On his personal ranch he runs cattle, has a 
thoroughbred horse breeding farm, and raises 
imported game animals and birds. 

Of all of his possessions, he cherishes most 
his collection of original oil paintings of Afri- 
can game by the great German artist, William 
Kuhnert. He has 35 originals. The second 
largest collection of 18 Kuhnerts is in the Na- 
tional Museum in Enschede, Holland. His gun 
collection has many rare items. 

Johnson’s family consists of a daughter, Mrs. 
William Mitsch, of Fort Worth, who has two 
children, and his son, F. Kirk Johnson, Jr., who 
has three children. 

His many business ventures have ranged 
from a Dude Ranch called “Vallejo” in New 
Mexico to an interest in Alexis Lichine’s 
Chateau Lascombes in France and his latest 
diversification is joining with friends in 
“angeling” a Broadway play. He is a hard man 
to pin to a single career. But he’s always trying 
to do some pinning himself —like the two 
expeditions he and Tom Slick sponsored to 
Nepal in search of the Abominable Snowman. 
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“My Cat 561 can handle about any job in the oil field” 


—W. R. FERGUSON 


clearing right of way ¢ stringing pipe « lowering in pipe « taking up old pipe ¢ installing valves 
e backfilling « handling pipe and equipment in storage yards « light stee/ and tank erection e 


right of way maintenance ¢ emergency repairs ¢ snow removal 
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HANDLING PIPE FOR TIE-IN 


BACKFILLING WITH ANGLE-DOZER 


“Fast and economical,” is the report from the Ferguson have one machine to handle many phases of a small job— 
Construction Co. on their new Cat 561 Pipelayer. rather than tying up two machines or more.” 


With its Balderson-built angle-dozer and the extra If you’re interested in handling a two-machine job 
; = J 
dealer-built 27’ boom, the 561 has the ability to handle with one 561 —see your Caterpillar Dealer. He'll be happy 


‘ 
nearly every phase of pipeline and light steel erection work to fill you in with the facts on the 561 —its counterweight 
in this gathering field in the Permian Basin, New Mexico. arrangements for up to 38,800-lb. lifts, its Cat-built oil 
clutch, lifetime lubricated rollers. easy controls and many 


Owner W. R. Ferguson gave a few details on the va- 
© 2 other features. Just call your Caterpillar Dealer. 


riety of jobs they handle with the 561: “Besides the usual 
assignments of construction and maintenance work, we Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S. A. 
found the 561 was very efficient taking up old pipe. The 
561 can cradle the pipe up out of the ditch and backfill 
with its dozer as it moves ahead. And since the ditch is C AT i: R Re | L LA et 
filled in, the pipe lays on the surface and doesn’t bend. Caterpillar and Cat are Registered Trademarks of Caterpiliar Tractor C 


“The 56l1’s mobility is a convenience too. We don't 


have to have extra-heavy equipment to haul it around. . yeRS 
RK 


there’s nothing but clear-cut economy with the 561—we 





Conference Table 


Says No to Exemption The Price of Cabbage 


In an interview with FPC Chairman Joseph The San Diego Union has observed that: 
C. Swidler (Petroleum Management, October “The Lord’s Praver has 56 words. 
1961) he said he favored excluding small gas “I incoln’s Gettysburg address 266 words. 
producers from Federal Power Commission con- “The Ten Commandments have 297 words. 


trol if it were possible and he thought the “Declaration of Independence 
Commi mn had the authority to do so. In Octo- has 300 words. 


ber Howard Morgan, FPC vice chairman, said “Government order setting 

the agen does not have this authority to price of cabbage has 26,911 words.” 
exempt al producers. In a speech to the West a: Wasialis Wis Geanaitinad Gltins 
Texas Oil and Gas Association, Commissioner 
Morgan said the idea was attractive because the ol : : 
bulk of FPC work is concerned with thousands New BP Building in Paris 
of producers who account for a minority share 
of ga he commission, however, will not ask 
Congre for authority to exempt small pro- 
duce? cause, according to Morgan, an ex- 
emption probably would result in price hikes 
by “mil producers... triggering escalation 
claus n major contracts.” 


M. Hure, president of Societe Francaise des 
Petroles BP, recently laid the foundation stone 
for a new head office in Paris. 

The new building will be approximately 165 
ft high and will have 16 stories. A staff of 1200 
is expected to occupy the office but accommoda- 
tion will be available for 1500. 

Photo below shows a model of building. 


Now You’ve Heard Everything 


A me r of Desk and Derrick, in Washing- 
ton attending the Republican Women’s con- 
vention and getting acquainted with some East- 
ern women, got into a discussion about percent- 
age de} on. One delegate asked the Desk and 
Derrick member exactly what it meant, saying 
that when she asked her congressman, he had 
told her that depletion was the oil that sloshed 
out of the tank cars and trucks when being 
hauled to market. 


: d future generations can’t be here 
now to see the wonderful things we’re doing - 
with their money.” enamaitticieees. wider wil ci 
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Good Wells Make Good News 


Some Recent Frac Treatments That Gave Exceptional Results 
December, 1961 


Here are four recent examples of how Dowell engineers combined special materials and 
techniques with creative engineering to help operators get better than expected results: 


® Westmoreland County, Pennsylvania (New Gas Well) Pay zones are the shallow 
Bradford and Tiona sands. Operator wanted to open more drainage area in this well 
than previous fracture treatments had opened in other wells in this area. He also wanted 
a decline rate slower than those of neighboring wells. Dowell designed a treatment using 
Waterfrac and high injection rates. First, the Bradford was fractured using 600 barrels 
gelled water and 28,000 pounds sand. Injection rate was 40 bpm at 2600 psi. Then, a 
wire line bridge plug was set and the Tiona was perforated and fractured. 700 barrels 
gelled water and 30,000 pounds sand were injected at 30 bpm and 2600 psi. Before 
treatment, well produced 15,000 cfpd. 90 days after treatment, well was delivering 
240,000 cfpd. 


* Okfuskee County, Oklahoma (New Oil Well) Pay is the lower Sonora sand at about 
1230 feet. Other wells in the pool had been completed through conventional perfora- 
tions and fractured with straight lease crude and 20-40 mesh sand. Production from 
these wells usually declined to about five bopd within two weeks. Frac sand also returned, 
causing pump Tepairs and cleanouts that often cost as much as $1000 per well. Dowell 
used Abrasijet® abrasive jetting service to cut notch at 1231 feet, then fractured using 
5000 gallons lease crude with fluid loss control agent and 8000 pounds 10-20 mesh 
sand. Well leveled off at 25 bopd and no sand troubles were encountered. 


® Uintah County, Utah (New Gas Well) This well is completed into a five-foot section 
of the Brushy Basin sand. Arasijet was used to cut two vertical notches in the casing 
between 7399 and 7402 feet. Dowell then fractured using water with a demulsifying 
agent added. First, 1000 gallons carried 250 pounds of sand and 10 gallons Freflo*® 
to clean notches. Then 2000 gallons water without sand was injected as a spacer between 
sand and aluminum pellets to follow. The next 10,000 gallons carried 1470 pounds of 
aluminum pellets. Pellet concentration was increased during treatment from 0.02 to 
0.20 pounds per gallon. Pressures during job ranged from 3600 to 4000 psi and 
injection rates varied from 31.0 to 11.5 bpm. Well made 1500 mcfd after treatment. 
Other treatments in area using 20-40 sand as fracture prop had screened out. 


* Midland County, West Texas (Old Oil Well) This is a recompletion into the upper 
Devonian after the lower Devonian had been depleted. Production is from four sets of 
perforations between 11,504 and 11,646 feet. Dowell spearheaded Waterfrac with 3000 
gallons BDA® breakdown acid. 60,000 gallons gelled water and 116,000 pounds sand 
were injected in two equal stages. 3000 gallons regular acid was injected between stages 
and 4000 gallons Retarded Acid injected after last stage. After treatment, well flowed 
946 bopd through a ¥” choke. Well-head pressure was 1750 psi and gor was 2807. 


Ask your Dowell representative for suggestions about how to get better production from 
your wells. Dowell services and products are offered in North and South America, Europe, 
North Africa and Iran. Dowell, Tulsa 14, Oklahoma. 


SERVICES FOR THE OIL & GAS INDUSTRY <> 
DIVISION OF THE DOW CHEMICAL COMPANY 





Oil Fuel Cell Coming? 


business is in the midst of a 
revolution out of which may 
new lines of oil burning equip- 

Williams, manager of fuel oil 
ble’s marketing department, says 
fuel oil industry is moving into a new phase 
» development in oil heating equip- 
broadening use of oil in other ap- 

mentioned oil-powered miniature 
burning instant hot water heaters, 
air incinerators, and_ possibly 
clothes dryers, all powered by fuel oil. 

Another item is the “Magic Grid” heat 
booster, ch burns oil without smoke. During 
field test actual savings in fuel cost ranged 
from 9% to 40% with an average of 21%. Mr. 
Williar notes a “future possibility of 
homes ting all their electric needs from 
oil-fired turbine generator.” 
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How Beneficial Are Fringes? 
Fringe benefit costs have more than doubled 
during 1960’s arriving in 1961 at a total 
yn, according to U. S. News and 
The petroleum industry pays the 
benefits, welfare plans costing 
ncluding paid leave and premium 
for all industries is 47.5¢ 
means that workers benefits that 
ip in pay envelopes are running up 
doing business faster than increases 
The question is: Would an em- 
in benefits if he had his 
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USSR USA Engineers 
Recer 
Soviet | 
gineel 
are presented in 


evements and future goals of the 
| the field of engineering and en- 
ation and manpower utilization 
a report published by Engi- 
incil, Inc. For instance, the USSR 
ates approximately 117,000 engi- 
ed to 38,000 for the United States, 
ins call for substantial increases. 

“The Training, Placement and 
Engineers and Technicians in the 
’ is based on a tour of the Soviet 
st year by six representatives of 
United St engineers sponsored by Engineers 
Joint | with financial support of the 
Natior S e Foundation and under an ex- 
change agreement between the USA and the 
USSR. The 112-page document is available for 
$1.00 from Engineers Joint Council, 29 West 


neers 
annua 
neers, 


and So 
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Utilizati 

Soviet | 


Union n 


“Grass next door may be a bit greener, but 
it’s just as hard to cut.” 


Are We Mature? 


Only as long as oil company managements 
exercise self-discipline and restraint will the 
industry enjoy a bright future. Fred H. Moore, 
recently named president of Mobil Oil Company, 
made this prediction before the New Mexico 
Petroleum Industries Committee. He noted that 
“maturity means developing the ability to cope 
with industry problems on the basis of reason 
rather than emotion.” 

One of the signs of maturity he cited was the 
“corporate weight control” programs “which 
have done much to improve the health of an 
obese industry.”’ The programs include cost 
reduction, reorganization, and establishment of 
better planning techniques throughout the in- 
dustry. 

“Other problems, such as overcapacity and 
pricing, are still with us,” Mr. Moore said, “‘but 
I am hopeful that good judgment and restraint 
will help us solve these problems as well.” 

He emphasized the need to “improve our 
economic intelligence and our statistical pro- 
cedures for gaging new trends. We must learn 
to live with some overcapacity. Our research 
and development programs must be expanded 
to develop new methods and ideas to lower our 
costs and improve our efficiency.” 


Merry Christmas! 


A Christmas tree taken from a greeting card sent 


last year by L’Union des Chambres Syndicales de 


39th Street, New York 18, New York. L’Industrie du Petrole, Paris, France. 
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... WAYS 
AMERICAN’ 
EQUIPMENT 
SOLVES YOUR 
MEASUREMENT 
AND CONTROL 
PROBLEMS 


ORIFICE METERS 


Dri-flo Orifice Meters in record- 
ing, indicating and integrat- 
ing models assure maximum 
accuracy in differential pres- 
sure measurement. 





. 


| 


CANNON METER PENS 


Controlled-flow meter pens 
prevent chart smearing and 
blurring. Record up to a year 
without refilling. 
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CONTROLLERS 


Whether your system is large or small, you can rely 
on American Meter’s 125 years of engineering expe- 
rience for the field-proven equipment you need for 
years of accurate, trouble-free measurement and 
control. Built to the highest standards of quality for 
sustained accuracy at lowest maintenance cost, 
American instrumentation reduces manpower 
requirements and provides continuous operating 
economies. Contact your nearest representative for 
complete details on how American equipment can 
build accuracy, dependability and economy into 


your system. 


GASCLOK POWER DRIVE 

——  € 
Series A-88 Controllers accu- 
rately control continuous 
process variables, 


The ideal air or gas-operated 
instrument power drive and 
timing unit for remote instal- 
lations. 


STRIP CHART 
RECORDER 


® i 
Provides a long, unattended 
record with high resolution 
for accurate interpretation. 


GENERAL SALES OFFICE: Philadelphia 16, Penna. + Albany + Atlanta + Baltimore 


Birmingham + Boston + Chicago + 


Dallas + Denver + Houston + Kansas City 


Los Angeles « Minneapolis » New York + Omaha «+ Pittsburgh + San Francisco 


Seattle + Tulsa » Wynnewood 
IN CANADA: Canadian Meter Company, Ltd., 
Edmonton + Montreal « Regina + Vancouver 
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Milton, Ontario + Calgary «+ 
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TELEMETERING 
SYSTEMS 
Tone-frequency and multi- 
plexed Telemetering Systems 


meet the individual require- 
ments of any system. 


AMERICAN 


METER COMPANY 


AMERICAN 
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Cost of one-dimensional 
criticality computations drops 
from an average of *75.00 

to *'7.50 per problem 


Faster computing, less travel time are the reasons why 
General Nuclear Engineering Corporation has realized 
such cost savings since it installed an IBM 1620 Data 
Processing System at its Dunedin, Florida plant. 

Since its main computing facilities are not located at 
Dunedin, General Nuclear has found that the new 1620 
eliminates much of the travel time and expense involved 
in taking problems to off-site computers. In addition, the 
1620 performs the simpler criticality computations 10 
times faster than the computer previously used at one of 
General Nuclear’s off-site data processing centers. 

General Nuclear uses its new 1620 for other problems, 
too...heat transfer calculations, various transient codes, 
mathematical routines for the physics and engineering de- 
partments, multi-group calculations, and many other jobs 
you might expect only a much more expensive computer to 
be able to handle. 

This isn’t all. General Nuclear uses the 1620 to do statis- 
tical analyses and variance calculations on input data for 
programs run on off-site large-scale IBM computers. 

For information on this highly versatile, low-cost data 
processing system, which rents for as little as $1600 a 
month, contact your local IBM Representative. 


Easy to program. FORTRAN, IBM's scientific computer language is avail- 
able for the 1620. General Nuclear scientists use a special scientific 
interpretive program—FlDO—written by the Manager of their Comput- 
ing Section. 


IBM. 


DATA PROCESSING 





that’s WALWORTH DUCTILE IRON VALVES! Walworth’s special “ductile iron 
oy offers steel-like strength and toughness. That's why these valves are 
practically “shatterproof’’—with exclusive Walworth Valve quality for good 
measure! a Think of WALWORTH DUCTILE IRON VALVES wherever your valves 
unusual flexing conditions — and where economy is a consideration. 
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WALWORTH DUCTILE IRON VALVES are now available in gate, globe, check 
and angle types...2”-24”...in ASA150 and 300 Ib. classes. See your Walworth 
distributor, or write Walworth Company, 750 bet pita wow York 17,N. Y. 


the Walworth companies: Alloy Stee! Products Co. - Conoflow Corp. - Grove Valve & Re; pre Reva Co. - MAH Valve and Fittings Co <9 


Shatterproof! 


*Walworth specifies minimum elongation of 18% 
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Profit fror 
Royal B 
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means 
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inside story on Roebling 
re Rope—the quality goes 
ough. Extra high 
ynction with uni- 
pe construction 
ed resistance 
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Roebling Royal Blue pays off on the job 
for you. Get all the details from 
your wire rope distributor, 

or write for free booklet to 

Roebling's Wire Rope Divi- 

sion, Trenton 2, New Jersey. 


ROEBLING 


Branch Offices in Principal Cities 
John A. Roebling’s Sons Division 
The Colorado Fuel and Iron Corporation. 





NIGHT AND DAY 


twenty-four hour service 
PUMPS + WATER WELLS + WATER TREATMENT 


Layne knows that an unfailing supply of water is vital, whether it be 
for municipal, industrial or agricultural use. With Associate Com- 
panies located throughout the world, Layne can provide the speed, 
the trained technicians and the quality parts to remedy your water 
problem. Over 75 years of experience accounts for the ever increasing 
list of customers who depend on Layne for service. For service night 
and day, call the Man From Layne. 

LAYNE OFFERS COMPLETE WATER SERVICE: Initial Surveys « explorations « recommendations, site selection « foundation and soil-sampling + well drilling 
well casing and screen « pump design, manufacture and installation « construction of water systems « maintenance and service « chemical treatment of water wells 
water treatment—all backed by Layne Research. Layne services do not replace, but coordinate with the services of consulting, plant and city engineers. 


Write for Layne Service Bulletin 100. 


Molar LAYNE & BOWLER, INC., MEMPHIS 
G WDE A] ERVICI General Offices and Factory, Memphis 8, Tenn. 
LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 


SINCE 1882 SALES REPRESENTATIVES IN MAJOR CITIES 





























ABLE e UNSINKABLE 7 ELECTRO-CON- SIMPLE FIELD ASSEMBLY: The Ham- 
ondflote Cover can be installed by 

= regular maintenance crews without 
POSITIVE PERIPHERAL SEAL + ANY special taols. The light modular poly- 
urethane sandwich sections are ef- 


NK « ANY NUMBER OF VERTICAL COL- fortless in handling. They are quickly 


and securely joined. 


The Hamondflote Cover provides a@ strong, TOUGH, FLEXIBLE SEAL: The inter- 

— 4 . locking seal sections of the Cover are 

rigid, permanently buoyant, extremely lightweight float- —joops of Buna-N. The resilient, flexi- 

, > i is ony ble annular ring created by the as- 

ing cover for liquids in tank storage. It minimizes evap- sembled sections always provides an 
; y effective seal. 

oration losses, protects product quality and prevents  stroNnG, LIGHTWEIGHT BASIC 

° P SECTION: The Basic section of the 

corrosion. It pays for itself in months. Hamondflote Cover is a composite 

‘ ? 7 : . structure of polyurethane foam and 

Write for Bulletin 204...it will help you to figure your = aluminum. It is strong and light. Be 

% cause the cellular composition of the 

evaporation losses in barrels and gallons...and your _ foam is “closed,” it will not admit liq- 

uid, thus assuring buoyancy, and ren- 

savings in dollars. dering Cover unsinkable at all times. 


Pittsburgh-Des Moines Steel Company 
12 plants to serve you coast to coast ERE 


PITTSBURGH, WARREN, BRISTOL, PA. « BALTIMORE « BIRMINGHAM « DES MOINES ~~ . 
PROVO, UTAH « CASPER, WYO. » SANTA CLARA, FRESNO, STOCKTON, CALIF. 


nore 26 « Boston 10 + Bridgeport 5 » Chicago 3 + Dallas 1 « Denver 2 « Des Moines 8 « El Monte « Fresno « Jacksonville + Los Angetes 57 « 
burgh 25 * Sacramento + Santa Clara + Seattle 1 + Stockton licensees and sales offices in many foreign countries including Argentina, 
Canada, Colombia, England, France, Haici, India, Italy, Japan, Mexico, Netherlands, Peru, Puerto Rico, Sweden and W. Germany. 
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How Solar gas turbine compressor sets 


with interchangeable stages 


offer users low cost, versatility 


The advent of Solar gas turbine-powered centrifugal com- 


pressors is ending the long-time dependence on reciprocat- 
ing power for the low volume gas compression range under 


1600 inlet scfm. 


It has long been known that a centrifugal compressor 
would be less expensive to own and operate in this range 


if an efficient, long-life driver were available 


The introduction by Solar of an industrial gas turbine 


driver in the small horsepower range has resulted in a cen- 
trifugal compressor unit which has the advantages of low 
installation and maintenance costs as well as versatility and 
portability 

Through use of a concept of interchangeable staging, 
operators of Solar compressor sets have at their fingertips 
an almost infinite capability to meet changing flows and 
pressures — within the conditions of 1.15 to 3 ratios, 200 to 
2000 hp and 200 to 1600 inlet cfm. This is accomplished by 
a set of five pre-engineered compressor wheels — A through 


Each of 5 compressor wheels (right) may be 


with diaphragm (center) and choice of 3 guide 


(left) to meet any pressure, flow requirement 


E — each of which has a choice of three different guide vanes 
and a diaphragm. By selection of these 25 basic parts — five 
wheels, fifteen guide vanes, five diaphragms—any flow and 
pressure in the low volume range can be met quickly and 
easily. 

For instance, to meet a certain set of conditions, two “B” 
wheels and a “C” wheel with specified guide vane configura- 
tions might be prescribed. When these conditions change, 
a new setup requiring one “B” wheel, one “C” wheel and 
one “D” wheel might be necessary, again with the specified 
guide vane configurations. 

All that is required to meet the change is substitution of 
new wheels in the same compressor on the same shaft in 
the same axial space —an operation which can be done eas- 
ily and quickly on site. And all wheels, guide vanes and 
diaphragms are available for instant delivery from Solar’s 
pre-engineered, on-the-shelf stock. 

Solar 1100 hp Saturn turbine-driven compressor sets 
weigh 15,000 Ibs—approximately ‘oth the weight of com- 
parable reciprocating machinery. They occupy less than 
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300 cubic feet. These factors mean they are less expensive 
to install and easily portable to a new site for periodic 
maintenance. 

They are currently in service in several pipeline and field 
boosting applications. For more information, write to Solar, 
Dept. J-175, San Diego 12, California 


r 


i 





SOLAR Ww 


A Subsidiary of International Harvester Company 
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TUBING 


Standardize on low cost 
Buttress joints for special 
tubing clearance problems 






Take away the upset. Redesign the threads. Tin 
coat the coupling threads. Then ring with the 
bright Orange Bands of Youngstown so everyone 
in the Oil Country will recognize the unique high 
quality of anew low cost Buttress Thread Tubing. 





Here's non-upset tubing with joint strength com- 
parable to the strength of upset tubing—with tin- 
lubricated threads to provide tight, leakless seals 
that make up again and again without galling. 
Here is a brand new addition to Youngstown's 
complete line of quality oil country tubular goods. 


Specify Youngstown Buttress Thread Tubing 2%” 
and 2%” in Grades J-55 and N-80 with regular or 
special clearance couplings. Get fast, on-time 
delivery wherever you are from Youngstown in- 
transit and mill stocks. Get help to use it from the 
largest field engineering staff in the Oil Country. 
Get high strength with improved clearance at no 
extra cost over A.P.|. external upset tubing. Order 
new Buttress Thread Tubing from Youngstown. 


Youngstown = growing force in steel 





- 


For full details on Youngstown Buttress Thread Tubing write: Dept. 2 
The Youngstown Sheet and Tube Company, Youngstown, Ohio 


a 











at all levels and in all parts of the country — have 
ei willingness to join in the work of making their 
ignificant oil producer. We in Jersey have been fortu- ¢77 ) 
associated with such people in the big job of bringing 


to world markets.” <i St Sellen Petition BE 


Standard Oil Company (New Jersey) 


OPERATING AFFILIATE IS HUMBLE OIL & REFINING COMPANY) 


2 
3 
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These “Super-Snoopers” Save Industry 
Millions of Dollars Each Year... 


“Super Snoopers” are “Cost Detectives” who can help you ferret out 
wasted waste dollars. In reality they are Dempster-trained waste and 
refuse engineers who offer a free consultation and survey service to 
industrial plants (large or small) without obligation of any sort. These 
men are abreast of the latest breakthroughs in waste storage and col- 
lection and make hundreds of surveys and consultation calls each 
year, resulting in millions of dollars in savings. Sometimes a minor 
improvement, such as an inexpensive chute or conveyor, can mean 
thousands of dollars saved. Or, a few containers rented from a private 
hauler can effect big savings. There is a Dempster-trained engineer 
near you, and this consultation service is yours for the asking . 

so why not write today? 


To: Dempster Brothers, Dept. PE-1 
Knoxville 17, Tenn 


[] Please send details of consultation service 


[] Please send Catalog Brief 160 
Name -_ . Title 
Company 


Address 








+ _ State 


eaves 
UMPSTE 





























Dept. PE-12 DEMPSTER BROTHERS, Knoxville 17, Tenn. 


Inc 
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AIR-ASPIRATED 
OIL BURNERS 


Circular-type, air-aspirated oil burner 


burners trom the Gulf Oil Corporation aspirate 
fuel for clean burning at firing rates as 
gph. In doing so, they offer new versatility 

/ size for a host of new product uses 


Here is irkable, new kind A Ot a eee! Still greater efficiency is 
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achieved because there is no 
dribbling of fuel, either at start 
or shut-down. The nozzle tem- 
perature remains relatively low 
because it is cooled by air blown 
through it. This reduces the 
possibility of oil deterioration 
resulting from high nozzle tem- 
perature. In addition, there is no 
need for a combustion chamber! 


Extraordinary nozzle capacities. 
Today’s gun-type burners have 
usually been limited to about 
0.65 gph for high-pressure 
burners, about 0.4 gph for low- 
pressure types. Below these, 
capacity nozzle clogging be- 
comes particularly acute. 

Gulf’s new aspirating nozzle, 
on the other hand, offers you 
capacities undreamed of just a 
few years ago. 

In the size used to power an 
ordinary illuminating mantle, for 
example, it fires at only .005 gph! 
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This is an unusual application, 
of course. But it does indicate 
how small a firing rate you can 
use with the new Gulf nozzle. 

More usual capacities are 
0.10, 0.25, 0.50, 0.75 and 1.0 gph. 
The nozzle can be used in mul- 
tiple units, too, when a heat re- 
lease of over 1 gph is needed! 


An air-aspirated oil burner—to 
order. You can construct an air- 
aspirated oil burner in an amaz- 
ing number of versions. 

To replace gun-type oil burn- 
ers and gas burners in existing 
equipment, for example... 
quickly and easily. Horizontal-type, air-aspirated oil burner in a trit 

Or for use in new equipment. 

Or even in equipment for 
which fue! oil has never before 
been practicable! 

It can be a vertical burner for 
use in a water heater. It can be 
a horizontal burner for use in a 
hot water boiler or warm-air 


furnace. It can be a circular oil-heating-equipment manufac- 

model for a unit heater. It can turers on a Royalty Free — Non- 

simply be a nozzle fired into a Exclusive License basis. 

perforated flame holder, for use, If you would like further infor- 

let’s say, in a domestic clothes mation about how you can adapt 

dryer or domestic incinerator. Gulf’s air-aspirated oil burner to 
Similar units can be combined your product and equipment 

to attain varying Btu inputs. For 

example, three horizontal units 

of 0.18 gph each, to match the 

75,000 Btu input of a three- 

section warm air furnace. The 

possibilities are almost limitless. 


An old flame with new ideas. 
Truly unique, Gulf’s air-aspirated 
oil burner can be made to re- 
place gas-fired units in furnaces, 
boilers, water heaters and other 
equipment already in production. 
This simplified oil burner can 
be adapted to entirely new ap- 
plications, too—air conditioners, 
incinerators, dishwashers and 
clothes dryers, to name a few. 
Indeed, the air-aspirated oil 
burner promises many new prod- 
uct advances, as well as a widely 
expanded use of fuel oil. 


Vertical-type, air-aspirated oi/ burner 


Like more information? Gulf is 

not in the business of manufac- needs, simply contact Gulf Re- 

turing oil burners or any kind of search and Development Com- 

oil-heating equipment. We make pany, P.O. Box 2038, Pittsburgh 
Seunndt euakaliiens <t0 te Gt anh these developments available to 30, Pennsylvania. 
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Natural Gas 
Invades 
Kurope’s 

Energy Market 


has added to Europe’s energy 
and petroleum in recent years. 
roduction figures, this third source 
capturing large portions of the 
gas helps meet part of the 

rgy consumption and it also sup- 
strial needs, such as petrochem- 


mption in the 17 OEEC (Organ- 
izatio1 [uropean Economie Cooperation, now 
taker e} Organization for Economic Co- 
operat nd Development) countries rose 1950 
through 195! nearly 35° up to 824 millions 
hard coal equivalents. In the same 
period, the share of natural gas soared from 0.7 
to 13.6 tons of hard coal equivalents. This 
represel the greatest rate of growth among 
all prit energy sources. Rate of increase in 
natu production has varied in different 
countries (Table 1 and Fig. 1). Table 2 indicates 
the ris nergy demand in European economic 
bodie intries that have a domestic gas 
productior irther development was predicted 

by tl EEC early in 1960 (Table 3). 
t’ a look at natural gas in specific 
t European countries, of the Com- 

nd of North Africa. 
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Fig. 1. Natural gas production 


West Germany 


With an output of six million tons per year, 
West Germany ranks first in oil production 
among West European countries, but the search 
for natural gas has not yielded any comparable 
results. Due to importance as a domestic energy 
source and the abruptly rising power demand, 
a vigorous exploration program is now going on. 

The first gas field was discovered in Germany 
in 1910, south of Hamburg, when a well was 
drilled for water. This find and a second made 
in 1938 were only a modest start in natural 
gas production until recently when more sub- 
stantial deposits were found. Germany’s natural 
gas lies in three geological basins, where the 
important oil fields are also situated (Fig. 2). 
The North German Basin, extending westward 
into Holland, consists of sediments of consider- 
able thickness ranging from Upper Permian to 
Tertiary. Here, at depths of 4920 to 13,120 ft, 
the largest German gas fields were discovered, 
partly in sandstone, partly in cavernous lime of 
dolomite. This gas contains up to 20% hydrogen 
sulfide. Among 14 fields of this area, Rheden, 
with 4.5 billion cu ft a year, is largest. 

The large Tertiary trough on the northern 
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Fig. 2. Sedimentary areas in Europe. 


rim of the Alps is the second basin. Seven gas 
fields have been found there. Reserves of this 
district are estimated at 140 to 175 billion cu ft. 
In the Upper Rhine Valley (Graben), several 
minor gas deposits were tapped. For the most 
part, the gas is produced from unconsolidated 
fine shaley sands at shallow depths only. Experi- 
ments are still being carried on to find a solution 
of the sand problem. 

Natural gas reserves in Germany are esti- 
mated at 875 to 1050 billion cu ft. Thirty na- 
tural gas fields were developed in 1960 and 21 
put in production. Output amounted to about 
15.75 billion cu ft. 


Table 1. Natural Gas Production in Europe. 


Billions cubic feet 


Year 
1950 > LS y lb 0.3 
1951 ) 53 10 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 


Germany Italy France Austria Neth. 
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Fig. 3. Natural gas systems in Europe 


This is below capacity but markets are in- 
sufficiently developed. Production will be 
spurred considerably by expansion of pipeline 
systems and building of power stations and 
petrochemical plants. The overall gas-line net- 
work in Germany extends more than 41,000 
miles (Fig. 3) but consists mainly of distribu- 
tion lines for coke-oven and town-gas. Natural 
gas lines are of regional significance only. 

The part natural gas plays in the German 
energy market, is still insignificant. The share 
of natural gas in the total gas output was only 
in 1960. A production increase, however, 
appears inevitable. 


2.5% 


Austria 


Natural gas was first found in Austria about 
1900 and other fields were added in the thirties 
but they did not result in any substantial pro- 
duction. Today, the most important natural gas 
deposits are in the Vienna Basin (Fig. 2) where 
strata up to 1524 ft thick were found. In the 
period after World War II a total of 11 fields 
were developed. In some places the production 
is from gas caps of saturated oil reservoirs. The 
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biggest natural gas field was discovered in 1952 
at Zwerndorf (Vienna Basin) near the Czecho- 
slovak border when Austria was still occupied 
by the Russians. Drilling the first hole resulted 
in a wild gas blowout which could not be con- 
trolled for two years. As the field also extends 
into Czechoslovak territory, joint agreements as 
to the production were made. Reserves recover- 
able by 20 production wells are estimated at 
700 billion cu ft, of which more than 385 billion 
cu ft belong to Austria. 

In Matzen field natural gas has been produced 

ww depths of 1640 to 2624 ft, some 
ibove the oil reservoir. Reserves are 

105 billion cu ft. Other fields are 
small. 7 reserves are some 875 billion cu ft. 

Austrian natural gas is mainly used for 
Vienna electric power stations and gasworks; 
also supplies some major industrial 
plants. In 1960, 50° was used for public energy 
supply ; 38° by industry, and the oil industry’s 
own umption accounted for less than 10%. 

Natural gas is transported to the consumers 
by long-distance pipelines. The pipeline network 
of th ntry is being expanded (Fig. 3). 

In Austria special emphasis is placed on na- 
tural g ince it replaces coal, which must be 
imported. The natural gas share of total energy 
output more than 15%. 
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es in recent years have made France 
t growing natural gas producer. 
in France offer favorable 
conditions for gas accumulations, 
vhich, however, (as in Italy or Ger- 
many) situated close to the center of heavy 
(Fig. 2). In the Basin of Paris explora- 
led only to minor oil finds. 
its in the Aquitaine Basin on the 
of the Pyrenees were discovered in 
1939 nic stresses exerted in later periods 
have created a number of faults and uplifts in 
the |} In 1957, 70% of the total French 
output was produced from the field 
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of St. Marcet. The best wells of the field yield 
more than 35 million cu ft of gas per day. 

The great reservoir of Lacq was discovered in 
1951 when an oil well was deepened. It has a 
reserve of more than 7 trillion cubic feet, the 
most important natural gas field of Europe. The 
deposits are in a cavernous limestone at a depth 
of 9840 to 14,800 ft. The gas is 75% methane 
and higher hydrocarbons, 16% H.S and 9% 
carbonic acid. Reserves of methane amount to 
3.85 trillion cu ft. To produce and utilize the 
gas, novel problems had to be solved on account 
of its chemical composition. A corrosion-resist- 
ant steel was necessary since the high sulfur 
content had extremely corrosive effects. Fur- 
thermore, special safety measures had to be 
developed to protect men near production facili- 
ties from the danger of poisoning. 

At first development of the field limped along. 
In 1958, six wells were in production with a 
daily yield of some 42,000 Mcf. With 30 more 
wells production will be increased to 1.05 billion 
cu ft per day. Recovery of sulfur will grow from 
200 to 3000 t/d, as much as the total sulfur con- 
sumption of Western Europe. The recovery pro- 
cess is fully automatic and remotely controlled 
to reduce danger to a minimum. 

Due to development of the Lacq production, 
France will in 1962 recover more than 245 bil- 
lion cu ft. The gas, far from consumer centers, 
has to be conveyed in long carrier pipelines. n 
1942, a gas line from St. Marcet to Toulouse was 
opened. Later Paris and Lyon were connected 
with the Lacq field by transmission lines (Fig. 
3) although Lacq gas also created a great boom 
for regional industry. 

For seasonal fluctuations in gas consumption 
an underground storage cavern with a capacity 
of 70 billion cu ft was built. 

France likewise follows the trends of increase 
in energy demand and a shifting from coal to 
oil and natural gas. Efforts are being made to 
avoid too great an expansion of the market area 
to reserve gas supplies for long term contracts. 

Due to the upward trend of gas production, 
petrochemistry is experiencing a remarkable 


e 2. Development of Energy Demand and Share of Natural Gas in Europe. 
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boom. In the immediate surroundings of Lacq 
one of the biggest petrochemical industry cen- 
ters in France is rising. 


North Africa 


The first oil find in the French Sahara was 
made 620 miles south of the Mediterranean 
Coast at Edjele, near the Libyan border. The 
great Hassi Messaoud field, 250 miles north- 
ward, was discovered in 1957. Here along with 
the oil, big amounts of gas are recovered. Pres- 
ently, about 10.5 billion cu ft of gas is flared per 
year. The scheduled increase in production will 
push this volume to 35 billion cu ft. Gas reserves 
of the field amount to nearly 3500 billion cu ft. 

Also the natural gas field of Hassi R’Mel was 
discovered in 1957 some 280 miles south of the 
town of Algiers. This field has not yet been fully 
developed, but tests show it is one of the largest 
natural gas reservoirs in the world with reserves 
of more than 28 trillion cu ft. Production poten- 
tial of the Sahara can soon be 595 to 1400 
billion cu ft per year. 

In spite of political tensions in Algeria, work 
is carried on. A pipeline was laid from Hassi 
R’Mel to the Mediterranean Coast to supply the 
towns of Algiers and Oran with gas (Fig. 4). 
But even after completion of the new industrial 
plants (steel works of Bone) it is estimated 
natural gas consumption in the whole of Al- 
geria will reach a maximum of only 140-175 
billion cu ft. Thus Algeria will be increasingly 
an exporter of energy to Europe if transport 
problems can be solved economically. 


Italy 


Presently the most important natural gas 
producer of western Europe is Italy. From some 
35 gas fields were produced in excess of 220 
billion cu ft in 1960. This corresponds to nearly 
50% of the total West European production. 

The first gas find was made in the Po Valley 
in 1932. From this time on, especially in the 
period 1950 through 1956, one discovery fol- 


Table 3. Energy Balance of OEEC* Countries 
Million tons HCE* 
Energy 1955 1965 1975 
production OEEC Import OEEC Import 
Coal 477 440-480 10-60 430-495 10-6 


Lignite 30 f - 60 
Crude oil 13 q 260-310 50 380-500 
Natural gas 7 25 5 50-60 10-75 
Water power 56 ( 140 
Atomic energy 5-2 30-90 
Others 20 ; 20 

Total 603 670-715 174 780-915 400-635 
1180-1550 


777 945-1090 


+ Organization of European Economic Cooperation (West Europe 
* HCE = Hard coal equivalents. 


lowed the other. After World War II a state- 
owned company took over and through 
subsidiaries work was carried out in accordance 
with the latest American methods, learned in 
training centers staffed for a period with 
American instructors. 

Italy’s natural gas deposits are situated in 
three geologic basins: In the Po Valley, in 
Apulia, and in Sicily (Fig. 2). Some highly 
folded subsurface rocks of the Po Valley con- 
tain gas reservoirs at depths ranging from 1640 
to 11,480 ft. Thickness of the mostly uncon- 
solidated sands varies from 33 to 330 ft. 

In a Sicilian sedimentary basin of younger 
geologic age, near the town of Catania, and in 
Apulia, near Ferrandina, several gas fields, of 
minor importance, were discovered. 

A decree issued by the Italian Government 
January 1, 1961 ordered production of natural 
gas in the Po delta (which had yielded some 
122.5 billion cu ft) stopped completely. Survey 
data indicated that gas withdrawal had caused 
sinking of the ground level by 7% in. to 11% 
in. during the last 70 years. This condition in- 
creased the danger of inundation. 

Total gas reserves of Italy are estimated at 
approximately 4.55 trillion cubic feet. This 
energy source —a significant factor for Italy 
—is channeled into a variety of industrial 
plants. Through a pipeline grid of more than 
3700 miles in the Po Valley 560,000 to 700,000 
Mef are daily conveyed from gas fields to con- 
sumers (Fig. 3), among which are the city of 
Milano, the chemical industry of the surround- 
ing region, and the Fiat plants in Turin. In 
1959, 85% of the output went to industry. In 
Italy natural gas resources are fortunately 
located near industry. 

Conversion from coal (which must be im- 
ported) to natural gas is steadily growing. An 
annual balance of the Italian power economy 
shows that the share of natural gas in meeting 
the demand has risen from 0.1% in 1938 to 
12% in 1960. For the years to come, however, 
the rate of growth in natural gas production 
may soon reach its limit. 


The Netherlands 


The Netherlands has become a natural gas 
producer in the last year. A wildcat in the north 
province of Groningen, discovered an extensive 
gas field. Preliminary estimates of reserves 
amount to at least 2.1 trillion cu ft. Unofficially, 
however, higher figures are mentioned. At pres- 
ent, this Zechstein reservoir, (Upper Permian, 
located at a depth of 9,840 to 13,120 ft) is being 
outlined by wells drilled toward the German 
border and also into the open sea. The drilling 
platform of NAM “Triton” (constructed in 
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isend-On-Tyne, England) is working about 
iles off the coast. This first off-shore loca- 

1 in Europe is scheduled to explore along the 

herlands coast to a depth of 6560 ft. 
me geological basin in which the new 
reservoir is situated extends to the German 
side where remarkable gas finds were made. 

In Holland drilling activity was highly in- 
tensified after World War II leading in the 
period 1948 through 1952 to the discovery of 
gas fields in structural uplifts. Total 
natura reserves developed up to 1959 were 
in the neighborhood of 140 billion cu ft. Al- 
this reserve was a significant 
factor in the power economy of the country. 
Gas is scheduled for production at an annual 
8.75 billion cu ft, gradually rising 
to 19.15 billion. The new reserves will lead to 
a revision of the energy economy of the country 

lso influence the energy policy of 
countries, especially Belgium and 


five natura 
thoug! 


rate ot apout 


Communist Countries 


viet Union natural gas production 
1960 increased by more than 1.4 
some 1.64 trillion cu ft per annum. 
of the Ukraine has doubled in this 
this output 75% goes to industry and 
iseholds. A further increase will de- 
expansion of the pipeline network. Of 
energy needs 80% is now met by 
iral gas from the Black Sea to the capital in 
a 932-mile transmission line. 

Most important gas producer in East Europe 
In recent years separation of gas 
from vast oil fields and output of natural gas 
id gas fields have steadily increased. Ro- 
mania’s gas production is ahead of Italy and 
France, exceeding 175 billion cu ft in 1953 
and reaching 238 billion in 1959. 

lat ras reserves of Yugoslavia are re- 
e about 70 billion cu ft. The first field 
ered in 1918. Annual production of 
fields developed to date amounts to 
tely 1.8 billion, 50% of which is used 
and the other 50% required for 
auction. 


is Romania 


from o 


Outlook 


iropean natural gas production has 
tenfold in the last decade. This rise 
ntensive efforts made to develop 
erves of the continent and put them 
use. If plans to transport Saharan 
cessful enormous energy reserves 
disposal of Europe and industry. 
experiment is being made to use 
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natural gas instead of coke in blast furnaces in 
Algeria this will not lead to industrial applica- 
tion on a large scale in that country. 

Many schemes to transmit Sahara gas to 
Europe are under study. Here are some of them: 


1. Transport through pipelines (Fig. 3). 
Plans are to lay several long distance lines via 
Gibraltar or Sicily. According to preliminary 
calculations the cost of transporting Saharan 
gas to France or to Germany may be about 
$0.006/cu ft. 

2. Converting natural gas to electric energy. 
Generation of electric energy by natural gas is 
uneconomic if gas reservoirs are minor or if 
demand is small. For Saharan gas the idea is 
of interest since reserves are immense and de- 
mand would be high. High voltage direct cur- 
rents could be transmitted by long submarine 
power cables. 

3. Tanker transport of liquefied natural gas. 
Liquefying and vaporizing the gas is expensive, 
but the procedure does not raise technical diffi- 
culties. Insulation of the ships is costly since the 
temperature of liquefaction of minus 234 F 
must be maintained. About one average tanker 
load (15,000 tons of liquefied gas) corresponds 
to a town gas volume of about 1.26 billion cu ft. 
The first experiment to transport 2000 tons of 
liquefied natural gas from America to England 
was successfully carried out last year. Great 
Britain has now decided to build two large 
capacity tankers for natural gas transport from 
the Sahara. For this purpose a contract for 
annual delivery of 35 billion cu ft was signed. 


It remains to be seen in which way the prob- 
lem of supplying energy from the Sahara will 
be solved. 

One thing, however, is sure — natural gas 
wiil within a few years be an important energy 
source in most European countries. 


About the Author 


R. K. Nemitz is assistant to 
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gesellschaft, Hamburg, Ger- 
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DEA’s oil and gas fields in the Upper Rhine Valley. 
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University of Texas Professors F. A. Matsen 
(standing left) and R. Pettit (standing right) 
confer with Humble employees Ewell Brigham, 
Ovide Webber, W. J. Farrissey and Nugent F. 
Chamberlain (left to right) during the 100th 
course in Humble Lectures. 


Lectures 


in Science 


; obsolescence of manpower is a prob- 
lem as real to modern industry as outmoded 
tools and equipment. Skills grow rusty; tech- 
niques become obsolete. Today’s petroleum 
scientist is hard put to keep in contact with 
the fundamentals of his field of study once he 
leaves the university campus. 

A research manager put it this way recently: 
“We find that by the time a man becomes a good 
oil chemist, he is no longer a chemist in the broad 
sense of the word.” 

One solution to this, oil companies have 
found, is periodically to send the scientist back 
to the halls of ivy. As another answer, the 
Humble Company brings prominent educators 
to its Baytown (Texas) Research Center to 
present short courses in basic science subjects. 

This program, which in effect brings the uni- 
versity to the man, is called the Humble Lec- 
tures in Science and Engineering. For 15 years, 
it has provided Baytown refinery’s technical 
task force an unusual opportunity to stay 
abreast of developments in the ever-changing 
world of science and engineering. 

This fall, the 100th lecture course in the 
series was conducted by two University of 
Texas professors on theoretical organic chemis- 
try. Dr. F. A. Matsen was one of Baytown’s 
first lecturers back in 1946 and since that time 
has conducted five courses— more than any 
other professor. This noted theorist in chemis- 
try and physics will be assisted by Dr. Rowland 
Pettit, brilliant Australian chemist who, like Dr. 
Matsen, is a consultant for Humble. 

Up to the century course, Humble has offered 
graduate level courses to its chemists, physi- 
cists, mathematicians, and engineers, led by 77 
professors from 38 colleges and universities in 
16 states and four foreign countries. Eminent 
scientists all, these professors are known and 
respected around the world. 

Take Dr. Linus C. Pauling of California In- 


The Engineer, General Section. 


stitute of Technology, who lectured at Baytown 
in 1951 on the nature of the chemical bond. He 
won the 1954 Nobel Prize in chemistry for un- 
locking some of the age-old mystery of what 
holds the atom together. 

Dr. Willard F. Libby, former member of the 
Atomic Energy Commission and professor at 
UCLA, taught a course for Humble just last 
year. His 1960 Nobel Prize in chemistry was 
for perfecting the radio-carbon dating process. 

Two other visiting professors—Sir C. K. 
Ingold of the University of London, and Sir 
Hugh S. Taylor of Princeton — were knighted 
by Queen Elizabeth for scientific accomplish- 
ments. 

Five to eight courses, with men like these at 
the lectern, are scheduled at Baytown each 
year. Subjects range from the simple-sounding, 
such as “Mixing,” to tongue-tanglers like “ther- 
modynamics of nonelectrolytic solutions.” The 
typical lecture originates and proceeds some- 
thing like this: first, the 350 technical people 
are polled as to subjects desired. Then an out- 
standing professor is chosen in that field and 
invited to the research center for, usually, two 
weeks. These are not courses in refining tech- 
nology nor refresher classes. They are funda- 
mental science and engineering courses. 

The guest professor exercises full freedom in 
selecting and presenting his material. Class size 
is small, from 9 to 16 persons, creating an 
atmosphere of informality and close association 
between the lecturer and student. Courses are 
conducted at company expense during the work- 
ing day and class members are assigned to them 
full time for the two-week period. 

Enrollment is strictly voluntary, but the vast 
majority of Baytown scientists take a course, 
on the average, every two years. Each course 
represents about a semester of graduate study, 
so the classroom pace is full speed ahead. 

a 
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Don’t hope for a simple method of merit 
rating the engineer. No simple method with a 
high degree of validity has been developed. 
Furthermore, the importance of the engineer’s 
job justifies management using more extensive 
methods. 


Gage Responsibility Capacity 


One task in merit rating the engineer is to 
gage the effect on a professional person of 
assuming greater or different types of responsi- 
bilities. In a try out, some engineers improve; 
some display professional abilities not sus- 
pected; others are timid and inhibited. Those 
engineers with ability and desire for more re- 
sponsibility grow with their new duties; those 
already at the limit of their ability may become 
fearful when assigned to more demanding 
tasks. 

Merit rating the engineer for performance 
and potential for higher positions is a fre- 
quently used method. When well done, it can be 
an effective evaluation. It is an incentive to 
the engineer to do a better job in his present 
work. 

Elements of a merit-rating program include 
an analysis of the duties, responsibilities, and 
needed qualifications, both professional and 
managerial. This involves a statement of re- 
quirements against which the engineer is to be 
measured. Your company must know what the 
engineer does and what the job requires before 
any rating can be made. 


Clues to Look For 


How do you begin merit rating? 

Based on job analysis and study of profes- 
sionals and engineers, the following list of 
tentative clues, taken together, may be helpful 
in identifying the potentials of an engineer: 
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Ask These Questions 


Is he willing to explain his work to lay- 
men? 


Is he skilled at this task? 


How effectively does he work with lay- 
men? 

Is he impatient about having his work 
reviewed by persons in other fields? 
How does he respond to constructive 
criticism ? 


What is his verbal ability? 
Does he have broad interests? 


Is he interested in other fields of knowl- 
edge? 


Does he respect other people’s ideas in 
his own profession? 


Does he have any respect for administra- 
tive considerations, such as the objec- 


» 


tives of the users of his results? 
Is he effective at sizing up people? 


Is he more gregarious than those in his 
profession ? 


Does he pay attention to such amenities 
as exchanging pleasantries with a drafts- 
man, thanking staff people for their 
help? 


Does he pay attention to deadlines? 


Does he effectively use the skills of sub- 
professional employees who work with 
him? 

Is he interested in engineering work only 
because he can do what he wants to do 
in his profession? 


Is he overly sensitive in his relation 
with people? 
Is his educational background broad ? 


Has he been effective as a member of a 
professional group? 


Do his colleagues respect him as a 
person ? 


Engineers and Management 


As a group, engineers and other professionals 
have advantages and disadvantages for man- 
agement work. They have the necessary intel- 
ligence and analytical ability, they recognize 
the importance of getting facts before making 
a decision, they tend to be objective, and they 
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are work-centered. But they may dislike the 
kinds of details associated with management 
work, they shy away from personal involvement 
in human relations problems, and they may be 
indecisive in the managerial sense because they 
may not be comfortable in making a decision 
when adequate data are not available. 
Management would place more reliance in 
merit rating the engineer, if the sole basis for 
it was that of practicality and purely theoretical 
considerations were eliminated. The merit rat- 
ing program, how it works, its objectives and 
results, must be known to both the engineer and 
management. It can be started as a part of 
getting the engineer to improve his perform- 
ance, to keep up his good work or take some 
positive steps toward self-improvement. 


Keep Evaluating System 

Once a merit-rating program for the engineer 
is under way, it is tempting to accept its opera- 
tion unquestionably on the assumption that, 
since it was formulated to begin with, it must 
be operating effectively. Yet many a program, 
good on paper, has fallen down in practice. One 
way to find if your company merit-rating pro- 
gram has gone off tracks is to have a complaint 
from your engineers. To check on the program, 
follow-up and see where the engineer and his 
boss agree and disagree. 

Assessment is the crux of merit rating the 
engineer. It involves obtaining, interpreting, 
and matching two basic kinds of information: 
(1) what traits the job requires and (2) what 
the engineer’s traits are. 

The “can do” and “will do” traits listed below 
will have some bearing on almost any engineer- 
ing job. Not all are equally important. Manage- 
ment must determine the order of relevance on 
the basis of job analyses and company qualifica- 
tion specifications. 


1. Job knowledge and skill— Degree to which 
the engineer has mastery of knowledge and skill 
required to perform duties of the position. 


2. Mental alertness — Degree to which the 
engineer possesses the capacity or learning 
ability required to perform his job duties. 


» 


3. Health and physical condition — Degree 
to which the engineer has physical vigor and 
physical equipment required in job. 


4. Verbal expression— Degree to which engi- 
neer is able to express his ideas orally with ease, 
clarity, logic, and in an organized manner. 


5. Job motivation — Extent to which engi- 
neer exhibits the habits, motives, and drive to 
produce in his job. 
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6. Stability Extent to which engineer has 

teadiness of purpose and developed 

pendability. 

erance—Extent of engineer’s capac- 

ist in spite of difficulties in any given 

rtaken, 

reliance — Extent to which engineer 
t of doing things for himself rather 

yr on others. 

peration — Extent to which engineer 

vork with others to achieve a com- 


exhibited 
habit of de 


itiveness — Extent to which engi- 
pt activities in which it is possible 
his work record with that of others. 
Extent of engineer’s willing- 

ne interests of his employer above 


to get along with others — Ex- 
ch engineer can establish good work- 
hips and gain personal acceptance 


lership — Degree to which engineer 
posses he capacity to organize his work, or 
direct ties of others. 


14. A tance of responsibility — Extent to 
which « neer is willing and able to assume 
for results of his work. 


15. Emotional maturity — Degree to which 
engineer has an integrated and balanced person- 
ality. 

16. Attitudes — Extent to which engineer’s 
attitudes toward work, people, and work situa- 
tions would facilitate rather than hinder effec- 
tive performance. 

Finally, the summary evaluation is gained 
which determines whether or not the engineer 
has the ability to do job, his motivation to do 
a good job, his likelihood of remaining on job, 
his suitability of personality, and effect of work 
pressures. 

Merit rating should be explored and the same 
scientific principles used in engineering can be 
applied in the most practicable manner. 


Take This Test 


The engineer who wishes to develop himself 
professionally must, first of all, know his 
strength and weakness before trying to im- 
prove. Do exactly what an engineer would do 
— investigate and inspect. 

To get a quick picture of where you stand as 
a professional worker use this test and see for 
yourself. 

Give yourself 3 for Outstanding, 2 for Ade- 
quate, 1 for Fair but need help, 0 for Weak. 
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In calm action. 

In being an effective negotiator. 
In ambition. 

In having stamina and vigor. 


The sum of all the answers give you your 
grade: 100-Outstanding ; 85-Adequate ; 70- Need 
; 55-Weak. What’s your rate —? 

self-assuredness and confidence. 

giving effective instructions. In professional knowledge. 
talking with others about work problems. 
giving ideas, suggestions, and viewpoint. 


In experience. 
In attitude toward programs. 


giving cooperation. In accepting responsibility. 


answering questions on work procedures. In administrative judgment. 


aa 
L 


JOOOOO00O 


J 


In verbal ability. 

In actual job performance. 
In potential. 

In self-development. 


maintaining good working relationships. 
creating job enthusiasm. 


OO l 


dealing with superiors. 


al 


using performance requirements. 


JL 


improving job through simplification. In increased productivity. 


nm 


all 


planning work. In supervising. 


coordinating work. 

; S| About the Author 
using professional standards. 

Robley D. Stevens, LLB, LLD, is a collector of 
over 10,000 autographed letters, pictures, and man- 


judgment. uscripts from world-famous people of the past 25 


selling ideas. years. 

being self-reliant. He is a W ashington correspondent, management 
: ae consultant, specializing in public-labor-personnel 

accepting criticism. relations, and co-author (with Professor E. W. 

Mounce) of numerous publications, such as “Space 

: a Travel Guidebook,” “Your Government Notebook,” 

making prompt decisions. and other popular books. 


ethical conduct. Pe 


effectiveness with people. 


acting with deliberation. 


O 
O 
O 
O 
CO 
C) 
O 
O 
OC) 
O 
O 
C 
O 
C 
C) 
O 
O 
O 
0 
OJ 
O 
O 


“3  =FRANK WHEATLEY PLUGAROOS _ 


combination non-lubricated plug and check valves, saved one of 
$3915.84 on one order nd this was just the beginning. Untold hours of 
nance and expense of costly ricants were completely eliminated. Here in this 
graph, taken at Morgan Cit uisiana, are the 32, ASA600, PLUGAROOS 
before installation at an offshore platform. Frank Wheatley’s PLUGAROOS 
able in sizes 1-24”; full or regular opening; steel, semi-steel, aluminum-bror 
less steel; ASA150-ASA2500; Teflon, Viton A, Synthetic Rubber Seals; St 
API-ASA end connections. There are over 40,000 PLUGAROOS in use 


1 
see why by the comparative figures below. 


ONE PLUGAROO CAN DO THE JOB OF TWO... 


STEEL VALVES 


YOUR COST ~~ - YOUR COST 
Working Plug & Check Valve Combination INITIAL SAVINGS 
Pressure with flanges, studs PLUGAROO ___ON EACH PLUGAROO 


. ” 600+ : E. $107.43 ne $5643 $ 51.10 
Here's * 1440# £. 258.99 136.62 122.37 
ral ” 600# x 173.04 102.16 70.88 
Positive ” 14402 390.66 21384. 176.82 
” 600+ =. 214.00 es 121.77 92.23 

Proof ” 1440 . 698.25 Faas 256.70 


SEMI-STEEL VALVES 
175+ S.E. $ 24.61 $1039 — $ 14.22 
8002 F.E 119.89 bat 42.77 77.12 
175# F.E. 57.33 21.98 35.35 
800+ SE. 146.59 62.37. 84.22 
500+ Re Grv. E. 135.91 oh 56.70 79.21 
800+ F.E. 284.16 a 109.89 174.27 


The above represents only a partial list of sizes and working pressures. Let us figure YOUR SAVINGS 
on your next valve installation. The PLUGAROO, a patented design, is available through supply stores 
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Price Wars Hit Third Quarter 


by Ernestine Adams 


some 
Ohio O 
fining 
the san 
from 63 to 6! 
Phi 
been 
chiefly 
The 
Standa1 
abroad 
British Ps 
Volume 


sliced in the third quarter mainly 
price wars. Independent refiners 
lrop; independent producers did 
n 1960. For the 61 companies in 


hird quarter earnings were 3.7% 


nine months reports showed an 
erly Anderson Prichard’s refin- 
rtation and marketing) states: 
the third quarter as compared to 
e been substantially reduced due 
ide runs, destructive competition 
for price wars due primarily to a 
wth and the irresponsibility of 
principally ... larger companies 
sand markets at a rate much faster 
al increase in market demand.” 
spreads its reasons for lower 
‘lower product selling prices, re- 
production, higher intangible 
sts and surrendered lease 
sed salary and wage rates, and 
expenses.” 
tandard Indiana had slight change 
reported, “Price cutting on gaso- 
refined products was particularly 
the third quarter.” 
ted out in the Tidewater release 
company attention to profit 
nd lower operating costs have 
fset by a reduction in profit 
unstable price conditions.” 
roduct prices were improving 
the third quarter, according to 
his year showed a steady decline. 
nies made an effort to curtail re- 
ties Service held runs at about 
as 1960. Sun Oil reduced its runs 
million bbl in nine months. 


d, ““Petroleum product prices have 


mid-summer, 
rice wars.” 
\verseas was the same. Jersey 
significant sales volume gains 
irgely offset by price weaknesses. 
im’s first half demonstrates this. 
i‘> and profits down 28%. 
some companies. Kerr-McGee 


since resulting 
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suffered a strike at its nuclear subsidiary. 
Murphy lost money on the 28-day strike at its 
Superior refinery. Strikes at Sinclair’s four re- 
fineries in the third quarter wiped out gains in 
first half. Gulf’s Port Arthur refinery closed. 

There were exceptions to the down trend, 
especially among producers. For Aztec, output 
of crude oil and distillates rose 20% and gas 
sales 10°7. Helmerich & Payne, Hugoton, Intex, 
Nortex, Pubco, Tex-Star and Wilcox bucked the 
trend and registered third quarter increases. 

Union Oil of California reported: ‘Gains in 
natural gas and crude oil sales were responsible 
for most of the rise in total revenues.” 

As for the future, Pure Oil stated: “It is 
reasonable to expect, if the past is a fair cri- 
terion, that in due course common sense in 
orderly marketing of oil products will prevail.” 

Atlantic Refining feels it has built a solid 
basis for progress: “We continuously strive to 
streamline company organization for effective 
use. As a result of task force studies and the 
use of outside consultants, we believe we are in 
a better position than ever before to perform.” 

In its annual report, General American com- 
mented: “Despite the admittedly adverse in- 
dustry conditions, your management is decid- 
edly optimistic for improved company results 
in fiscal 1962. Intensive efforts during the past 
year increased efficiency, resulting in higher 
production and reduced operating expenses.” 

Improvement in gasoline prices is possible, 
Signal reported. “Strengthening of gasoline 
prices through the fourth quarter of this year 
will help to offset the severe effect gasoline 
price wars had on profits from March through 
September.” 

Texas Pacific voiced encouragement: “Our 
earnings could be substantially changed by 
several factors. Our gas revenue should in- 
crease, remedial work costs will probably de- 
crease, and some exploratory wells now drilling 
may be brought in as producers.” 

Predictions of Texaco included “a fairly good 
fourth quarter, assuming that we have a more 
normal winter. Total domestic demand for 1961 
should be about 2‘+ more than in 1960.” 
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TABLE 1. PETROLEU 


Company 


Ambassador 
Amerada 

A peo? 
Ashland 
Atlantic Ref. 
Aztec OO & G 


Champlin O & Ref. 
Cities Service 
Clark O & Ref. 
Coastal States 
Colorado O & G 
Consolidated O & G 
Continental 

( 


‘rescent Corp. 


Eason Oil 
General Americar 
Cet tty Oil 
Gulf 
Helmerich & P 
Hugoton Prod. 
Intex Oil 


Kern County 
Kerr-McGee 
Kewanee Oj] 


Leonard Ref. 


Louisiana Ld 


Maracaibo 
Midwest Oil 
Murphy Corp. 
Nortex O & G 


Ohio Oil 
OlinO & G 


Phillips 

Pure 

Producing Prop 
Pubco Pet. 

() iaker State 
Richfield 
Shamrock 

Shell 

Signal O & G 
Sinclair 

Skelly 

Socony Mobil 
Standard, Cal. 
Standard, Ind. 
Standard, N. J. 
Standard, Ohio 
Sun Oil 

Sunray Mid-Con 
Superior Oil 6, 1 


SS4 

49°55 
000 
034 


2 2)? 


(HH) 
2,895 
| 207 
119.080 239 


33 DOR 


Texaco 
Texas Pacific 
Tex-Star' 
Tidewater Oi] 


TXL Oil 


Union Oil Calif. 
Union Texas Nat’! 
Universal Conso 


Western Develop 
Wilcox 


46S 7.002 


POTAL 


' Fiscal year ending June 30 instead of 
Quarter ends Sept. 30 
2 Third quarter actual. Nine 


basis. 


months 


pro 


M 


INDUSTRY 


[Third Qua 


FINANCIAL REPORTS FOR FIRST 


Nine Mon 


Gross 


‘ 


1960 Change 
4.888 

76,068 

43,857 

303,673 

$10,703 
6,029 


(),488 


1.000 


011 


130 
776 
994 


1,579 


S63 
5,340 
WO S82] 
9,15 7,106 
2 903 ,660 
095 349 
2 659 999 


7,851 
7,740 
2 686 

381 
5.516 


,190 
206 
649 
854 
975 
992,603 053 
1,524,093 
£906,000 
283 456 


593,228 


333 
2 O00 
907 
007 
671 
146 


7617 
O14 


245 


902 
689 
591 
SOS 


O91 
272 
68] 
431 
16] 175 
242 


93 


2 309 


392 


7,366 


NINE MONTHS. 


ths 


1960 


O64 

20,5 

1,999 

9,251 14,927 
27,405 


5,445 


699 
SSS] 


Qh 
753 
281 
,148 
8145 
143 
713 


»s 


$33 


,014 
867 
550 
7.071 
600 
5,207 
2 025 
O00 
7,951 
220 

] 52 


7,160 


s September 30) Third quarter ends May 


x1 adjustment by virtue of Fourtt 


cases 


quarter 


and fiscal year en 
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in the field of oil financing. Let your plans include 
e specialized knowledge and resources of the nation’s 
oneer oll bank... 86th year of dependable service. 


Noauss fteot NATIONAL BANK IN DALLAS 


ee FEDERAL DEPOSIT INSURANCE CORPORATION 
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a, 
. Meotings 7 


Dec. 14 — National Industrial Con- 
ference Board, board members, 
Waldorf-Astoria Hotel, New York 
City. 

Jan. 7-10 — Pipe Line Contractors 
Assn., annual convention, Boca 
Raton Hotel, Boca Raton, Fla. 

Jan. 8-12 — Society of Automotive 
Engineers, annual, Cobo Hall, De- 
troit, Mich. 

Jan. 17 — Mississippi Petroleum 
committee meeting, Heidelberg 
Hotel, Jackson, Miss. 

Jan. 17-19 National Assn. of Cor- 
rosion Engineers, Canadian re- 
gion eastern division conf., King 
Edward Hotel, Toronto, Ont. 

Jan. 19 — Natural Gas Processors 
Assn., Gulf Coast regional, Rob- 
ert Driscoll Hotel, Corpus Christi, 
Tex. 

Jan. 21-23 Kansas Petroleum In- 
dustries committee, 10th annual 
convention, Broadview Hotel, 
Wichita, Kansas. 

Jan. 21-26 — ASTM committee, D-2 
meeting, Chase Park-Plaza ho- 
tels, St. Louis, Mo. 

Feb. 4-7 — American Institute of 
Chemical Engineers, national 
meeting, Statler Hotel, Los An- 
geles, Calif. 

Feb. 14-16 Southwestern Legal 
Foundation, 13th annual on law 
of oil, gas and taxation, South- 
western Legal Center, Dallas, 
Tex. 

Feb. 15 — National Industrial Con- 
ference Board, board members, 
Waldorf-Astoria Hotel, New York 
City. 

Feb. 16 — Natural Gas Processors 
Assn., South Louisiana regional 
meeting, Lafayette Petroleum 
Club, Lafayette, La. 

Feb. 18-22 — AIME annual 
ing, New York City. 

Feb. 26-28 — AAPG, Rocky Moun- 
tain section, 12th annual, Salt 
Lake City, Utah. 

Feb. 28-Mar. 2 — International Oil 
& Gas Educational Center, in- 
stitute on economics of the gas 
industry, Southwestern Legal 
Center, Dallas, Tex. 

Feb. 28-Mar. 2 API Division of 
Production, Southern district 
meeting, Rice Hotel, Houston, 
Tex. 


meet- 
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Still Another Reason You're 
Far Ahead With... 


Unique 

Pump Seal 
ASSURES GREATER 
OPERATING EFFICIENCY! 


If you think all vertical turbine pumps are pretty 
much the same, you haven't investigated the 
important “plus” advantages built into every 
Layne & Bowler “Verti-Line” Pump. Tougher, 
longer-lived “Moly” Iron at no extra cost to you 
is one vital “Verti-Line” advantage. Another is 
the larger-than-standard pump shafting in 
“Verti-Line” Pumps for greater resistance to 
costly “twist-offs”’ 


And still another is the unique ‘Perihedral” Pump 
Seal found only in Verti-Line Pumps. This seal com- 
bines both vertical and horizontal sealing surfaces 
between each pump bow! and its impeller. 


The vertical sealing surface “A” permits shaft 
stretch under load without losing the pump seal. 


The horizontal sealing surface ‘“B” permits accu- 
rate adjustment at ground level to compensate for 
wear. Saves time, simplifies maintenance, assures 
full operating efficiency without complicated 
adjustments! 


Vertical Turbine pumps are the ideal solution to 
a wide range of modern pumping problems 
because they save costly floor space, require no 
priming, are generally simpler to install. But 
don’t be satisfied with ordinary vertical turbine 
pumps. Specify “Verti-Line” Pumps and get the 
half-century of vertical turbine pump know-how 
that is built into every Layne & Bowler unit. 


Want More Data? “Verti-Line” Pumps are avail- 
able in a complete range of sizes to fit all types of 
industrial applications, from deep-well primary 
water supply to close-coupled booster or waste 
disposal applications. Also, laboratory-approved 
“Verti-Line” Fire Pumps are available for munic- 
ipal and industrial fire protection. Tell us the 
type of pump you need and we’ll send literature 
that describes the extra advantages you get in 
“Verti-Line” equipment. 


Verti-Line Pumps are the exclusive products of 


LAYNE & BOWLER PUMP COMPANY 
LOS ANGELES 22 


New York 20, N.Y. * Chicago 4, lll. © Hastings, Neb. * Monroe, La 
Farwell, Texas * Twin Falls, idaho ¢« Fresno, Calif 


Mar. 2—Ohio Oil & Gas Assn., 
winter meeting, Deshler-Hilton 
Hotel, Columbus, Ohio. 
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incorporating “Laugh with Barney,” 
a feature Petroleum Engineer 
publications more than 30 years. 
“Laugh and Trade with Barney” is now 
published multaneously in Petroleum 
Engineer, Pet hem Engineer, Pipeline 
Engineer 1 Petroleum Management. 


Gil 12-ounce bottle of 
perfun t will set the blood 
coursing nately through the 
veins of friend.” 

Salesg ely, I have a brand 
here that fy your maximum 
requirement frankly I consider 
it unspor’ e, It’s sort of like 
dynan 





SAVE UP TO 50% 
SHOP BY MAIL 
SISTOR RADIO 


etail, yours 

your wife, 

irself, too). 

y 4x14yx4% 
PEAKER and 
\ THER CASE, 
ERY Nationally 
Good Hoeuse- 


sired to 


MERIT PRODUCTS COMPANY 
as, Texas 


tion 











“An n came charging 
at me,” { the famous explorer. 
“T turned ade a leap for an 
overhangs h 25 ft above the 
ground 

“And ake it?” asked his 
listene? 

“Not thi ay up,” was the 
reply, t nately I caught it 
on the 


The being teased by a 
neighbo1 een her husband in 
the com] f a fancy-looking 
blond The wife calmly 
squelched | noyer by saying: 
“Bu . Xl that Joe brings home 
his pay ch each week. Anything 
he can get f thing at the age of 
fifty-five | titled to!” 


\ 


th’ parney Ss 


CLASSIFIED ADVERTISING RATES: $18 per column inch, per month, agency com- 
missionable. Minimum charge $18. Rate covers one insertion in all four Petroleum 
Engineer publications. 


= 


Send copy to Classified Advertising Manager, Petroleum Engineer, P. O. Box 1589, 
Dallas, Texas (or contact nearest P E office). Copy received on or before 11th of each 
month appears in next monthly issue. 


Overheard at the beach: “Tell me, 
is that girl wearing a black bathing 
suit or is that a bruise on her hip?” 











There’s no thrill like kissing a girl 
and dropping an ice cube down her 
back at the same time. 





WANTED: PUMPING UNITS 
160,000 IPT double reduction No. 1 
used pumping units needed at 
‘cy : Gorham, Kan. Give complete 

After viewing the day’s takes, the description, make and date of man- 
tempermental movie actress com- ufacture. Quote price present 
plained to the chief cameraman, location also price delivered. Con- 
“You’re not photographing my best tact H. D. Lawver, Home-Stake 
a ; ‘ Production Co., 2302 Philtower 
side. Bldg., Phone LU 4-5281, Tulsa, 

“How can I?” he snapped. “You Okla. 
are always sitting on it.” 











Two old friends met for the first A 
time in several years. “Hear about : 
poor John? He dropped dead outside 
Hangover Bar.” 

“Going in or coming out?” 

“Going in.” 

“What a terrible tragedy.” 


young about-to-be bride had 
been taking driving lessons in order 
to help her husband at the wheel on 
their honeymoon trip. In all the 
excitement of wedding preparations, 
however, she only found time to get 
a learner’s permit. 
Came the wedding and reception 
at the bride’s home, and the happy 
, yr > > “parte ; « s er 
FOR SALE young couple departed in a showe1 
of rice for their long trip. A few 
Complete shop tools and equipment for oilfield . a ee _ sala saat 
service. Good location, Will sell building and minutes later, the gue sts were 
equipment. Large parts department; two pick- startled to see the bride rush back 
up trucks; several engines. Will consider sell- into the house. 
ing all shop equipment and parts and lease a , . sae 
building. Owned by widow woman that wants Lucky we hadn’t gone very far, 
out of business. Criss Engine Service, 1032 she giggled breathlessly. 
S. E. 25th St., Oklahoma City, Okla. Phone A as tes < “aid Besta 
Mrs. Mickey Criss, VI 3-4564 or OR 7-4411, I forgot my learner’s permit! 
or come by shop. 














She was trying on a beautiful fur ( BUSINESS 
coat. “I wish,” she sighed, “it was ; 
called something else besides a ' OPPORTUNITIES 
broadtail. My husband fancies him- 
self a comedian.” 





“Just think of it,’”’ exclaimed the 
romantic young man, “a few words 
mumbled over your head and you’re 
married.” 

“Yes,” agreed the old cynic. “And 
a few words mumbled in your sleep 
and you're divorced.” 


ROYALTY BUYERS — income- 
producing gas-distillate royalty, new 
deep, dual-completed wells with addi- 
tional sands behind the pipe. Ogden 
Oil Company, P. O. Box 409, Taylor, 
Texas. Phone EL 2-3352. 
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ECONOMICS OF PETROLEUM 
EXPLORATION, DEVELOPMENT 
AND PROPERTY EVALUATION 


Prentice-Hall in Cooperation 
with the 
Southwest Legal Foundation 


PRESENTS AN AUTHORITATIVE 
REPORT ON THE LATEST 
DEVELOPMENTS IN PETROLEUM 
ECONOMICS. 

CONTAINS 


PETROLEUM EXPLORATION — Edgar W 
Owen, Consulting Geologist, San Antonio 


EXPLORATION FOR STRATIGRAPHIC 
TRAPS —A. |. Levorsen, Consulting 
Geologist, Tulsa 


REDUCING OIL-FINDING COSTS BY USE 
OF HYDRODYNAMIC EVALUATIONS — 
Gilman A. Hill, President, Petroleum Re 
search Corporation 

REDUCING HIDDEN EXPLORATION COSTS 


—D. M. E McLarty, Petroleum Consul- 
tant, Denver 


PROBLEMS OF FOREIGN EXPLORATION — 
John C. Dunlap, Consulting Geologist 
Dallas 


CUTTING COSTS OF WELL COMPLETIONS 
AND OPERATIONS — Marion H. Stekoll, 
President, Stekoll Petroleum Company 


THE PROFITABILITY OF PROPOSED EX 

PLORATORY VENTURES — J. J. Arps, Vice 
President, British-American Oil Produc 
ing Company 


FINANCING PROPERTY ACQUISITIONS — 
Eugene McElvaney, Senior Vice-Presi- 
dent, First National Bank in Dallas 


EVALUATION OF SECONDARY RECOVERY 
PROSPECTS — Paul D. Torrey, Dept. of 
Petroleum Engineering, The University of 
Texas 

To get your copy of this richly bound edi 
tion of up-to-the-minute information and 
ideas on petroleum economics, simply mail 
the handy coupon today and we'll bill you 
later or if you prefer, send your check 
for $20, and we pay the postage 


SSSA STE SSR KHRE THESE E TETHER E EEE REE E SERRE EES 
PETROLEUM ENGINEER PUBLISHING COMPANY : 
P. O. BOX 1589 


DALLAS 21, TEXAS 
: Send me copies of Economics of 
Petroleum Exploration 

BILL ME $20 ENCLOSED 


NAME 
TITLE 
= COMPANY 


= STREET 
CITY 
* STATE 
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She: “Do you know what they are 
saying about me?” 
He: “Why do you think I’m here?” 


We know of a couple who dis- 
cussed the question of having chil- 
dren before they were married but 
they decided not to have any until 
after they were married. 


One way to keep your teenage 
daughter out of hot water is to put 
dirty dishes in it. 


Some must sow wild oats to grow 
Sage. 


Then there was the politician who 
kissed so many hands he had dish- 
pan lips. 


If you want to know how your 
girl wil! treat you after you’re mar- 
ried, just listen to her talking to her 
little brother. 


Old 


cious, 


maid to robber: 


frisk me again.” 


“Oh, gra- 


The shipyard worker was trying 
to teach a new lady riveter what to 
do. 

“T’ll hold the rivet,”’ he said, “and 
when I nod my head, you hit it with 
the hammer.” 

She did. 

He left a 


children. 


widow and three 


A change of lipstick now and then 
is relished by the best of men. 


We are told that creatures of the 
wild are born with a natural spirit 
of cooperation. This is particularly 
true of the wolf and the stork, who 
usually work the same 
hood. 


neighbor- 


Headline in recent N. Y. 
paper: Father of 10 shot, 
for rabbit. 


news- 
mistaken 


Experience is what permits you 
to make the same mistake again 
without getting caught. 


“Who gave the bride away ?” 
“Nobody. I could have, but I kept 
my mouth shut.” 


The man with laryngitis whis- 
pered over the phone, “Is the doctor 
in?” 

“No,” 
back, 


the 
“come on up.” 


secretary whispered 


Reporter: “Tell me, Pop, to what 
do you attribute your longevity?” 

Retired Truck Driver: “Well, it’s 
thisaway, sonny. I waste no energy 
resisting temptation.” 
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For Uninterrupted 


POWER 
FLOW 


in the 
OIL FIELDS 


You Can Rely on 


ALL WEATHER 
BALL BEARING MOTORS 


Available in SEMI and TOTALLY 
enclosed models, with special high 
temperature Class “B” or better in- 
in all critical parts, and 
with Stators double dipped with 
Class “F” special insulating varnish 
which provides an especially effec- 
tive resistant to heat, aging and 


sulation 


moisture. 


Yes, you will find FIELDMASTER 
MOTORS unusually efficient in over- 


coming all adverse conditions be- 


cause they are 


@ MOISTURE PROOFED 

@ VERMIN PROOFED 

@ CORROSION RESISTANT 
@ SEALED TERMINAL BOX 


So, why not write TODAY 
for fully descriptive literature 


BETHLEHEM STEEL CO. 


SUPPLY DIVISION 
TULSA, OKLAHOMA 


Manufactured By 
Valley Electric Corporation, St. Louis 8, Missouri 
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Management People 


Five ¢ hanges for Tex- 
icum and Ma- 
rion J. I ere elected to the 
newly tions of executive 
vice pr hn W. Green, vice 
preside estic sales, was 
elected sé e president in 
charge ide marketing, 
succeeding I Homer O. Wood- 
ruff, gene ger, domestic pro- 
ducing ed Baucum as vice 
president hn I. Mingay, gen- 
eral manag estic sales depart- 
ment, Green. 

Adn gh Burke, U. S. 
Navy (Ret ected to the board 
and the ommittee. 


secretary; W. 


) 
ACO af®re ’ Da 


directors. 


Un fornia’s wholly 
owned orporation, Unoco 
Trading 
expans activities. F. K. 
Charles F. 


Cadwe ient; 


WHERE IN THE WORLD 


DO YOU NEED 
eA RE 
_ CONSTRUCTION 2 ? 


WATER 
PRODUCTS 


2IPELINE SYSTEMS 


ENGINEERS = CONSTRUCTORS 
NBY BUILDING, TULSA, OKLAHOMA / CABLE: WILLBRO 
SVILLE 


ARACAS BOGOTA / LA PAZ EDMONTON 
ALGARY LONDON ANKARA TEHRAN 
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Parker, vice president; D. C. Gregg, 
R. Craig, treasurer 
and comptroller; Reese H. Taylor, 
Fred L. Hartley, and H. W. Sanders, 


A. L. Nickerson 


Albert L. Nickerson was elected 
chairman of the board of directors 
of Socony Mobil, 
ganized to permit W. Bartlett, retired. Nickerson has Paul R. Schultz, president of 
been president of the company since 
1955 and chief executive officer 
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yr 


since 1958. He continues as chief 
executive officer. 

Herbert Willetts was elected pres- 
ident. He has been an executive vice 
president of Socony Mobil and pres- 
ident of Mobil. He 
is also a director. 

Fred H. Moore 
was elected a 
member of the 
board of directors 
and an executive 
vice president. In 
addition, he suc- 
ceeds Willetts as 
president of the 

F.H. Moore = Mobil Oil Com- 
pany division. He now is executive 
vice president of Mobil. 


H. Willetts 


succeeding Fred 


Blackwell Oil & Gas, Tulsa, has been 
appointed as full time assistant and 








measurement 
and control 


OF PRESSURE AND 
DIFFERENTIAL 
PRESSURE 


NEW 
DESIGNS! 


NEW 
ACCURACY! 


OFF-THE-SHELF OR 
CUSTOM-ENGINEERED FOR 


© Hydraulic/pneumatic systems (air- 
borne, ground support, industrial) 

° peecee industries (chemical, petro- 
leum, fuels) 

¢ Equipment manufacturers (fluid han- 
dling) 


‘ 
(| 8  DELTADYNE® SWITCHES 
Pat. No. 2,942,572 

Adjustable for signalling pressure and 
differential pressure from 0.25” we 
to 200 psi (or psid) in systems to 
5000 psi and —65° to +275°F; leak- 
proof. Units sound } ty light bulb, 
turn motor on or off, operate valves— 
remotely or in place. $40 to $75 


DELTADYNE INDICATORS 
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: 
Adjustable and non- H 
adjustable. Actuation : _ ie 
0.01 to 100 psi (or . 
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sure/temperature as 7 4 ’ 
switches. Red button 5 P ° 
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sure. $22 to $8 
DELTADYNE GAUGES 


For system pres- 
sures to 3000 psi; 
indication from 0 to 
60 psi differential; 
leak-proof—no mov- 
ing seals; high-visi- 
bility scale. $92 


Extended pressure and temperature 
ranges available in all instruments. 


Read or contro! tank levels, and pres- 
sure drops across filters, heat ex- 
change orifices for flow metering, gas 
adsorbers and many other types of 
equipment. Learn more about the cost 
and service advantages of these units. 


WRITE FOR COMPLETE 
LITERATURE 
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consultant to Senate Committee on 
national fuels policy. He was chair- 
man of IPAA’s Import Policy Com- 
mittee and has a practical knowledge 
of industry operations. John Ryan, 
Humble economist, is also working 
with the committee. 


Otto N. Miller was elected pres- 
ident of Standard of California, 
succeeding T. S. Petersen, retired. 
He has 27 years experience with the 
company, notably in refining, East- 
ern Hemisphere operations and 
research, has been a director since 


1959 and a vice president since | 
1954. Petersen is widely known in | 
the petroleum industry and as a San | 
Francisco civic leader. He continues | 


as a director or trustee of many lead- 
ing corporations and institutions. 


Dan M. Krausse, Big Spring, | 
Texas, joined Dresser Industries, | 


Inc., in Dallas as vice president. He 
was senior vice president of Cosden 
Petroleum Corporation and will be 
available for consultative advice in- 
definitely. He is working with the 
Dresser companies related to oil and 
gas drilling equipment and services. 

R. L. Tollett, Cosden’s president 
and general manager for 21 years, 
assumed Krausse’s duties. 


D. M. Krausse H. Decker 


Harold Decker, president of High- 
land Oil Company, Houston, suc- 
ceeded Alvin C. Hope, San Antonio, 
as president of the Independent 
Petroleum Association of America. 
One of the early petroleum engi- 
neers, Decker has long experience 
in the petroleum industry. He be- 
gan his petroleum engineering work 
with Tidal Oil Company, went with 
Skelly, Seaboard and in 1945 with 
Pan American, advancing to vice 
president, general manager of 
production and gas companies, and 
director. 

Newly elected executive commit- 
teemen for IPAA are: W. T. 
Blackburn, Denver; Elmo Holder, 


Evansville, Indiana; George C. Mar- | 
tin, Oklahoma City; Patrick J. | 
McDonough, Billings, Montana; H. | 
A. True Jr., Casper, Wyoming; W. | 


M. Vaughey, Jackson, Mississippi; 
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CONNECTION 


Troublesome noise is permanently silenced by 
a patented principle of “snubbing” the exhaust 
surges. In no way is the operating efficiency 
of the equipment impaired. There are no mov- 
ing parts...no maintenance...no repairs. 
Fabricated of heavy-gauge, high-grade steel 
for a long life of dependable service. If noisy 

exhausts are your problem contact us now. We 


have never failed to solve a noise problem. 
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pouithern Pipings 


P.O. BOX C + AZUSA, CALIFORNIA © 


Corrosive Water Fight Can Be Lost 
Before Pipe Goes Into the Line 
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round” pipe failure, because South- 
ern Pipe fabricates its own pipe to 
help you whip the problem of cor- 
rosion. 


PROPER CEMENT IMPORTANT 
Many cements provide incomplete 
protection. Southern Pipe matches 
its cement-mortar linings to the par- 
ticular type of corrosion which will 
be encountered in the specific 
application. 

Southern Pipe uses one of several 
special cements with a low content 
of tricalcium aluminate, and one 
with zero tricalcium aluminate. 
Reason? 

Sulfates in the brine react with the 
calcium hydroxide in the cement, 
forming a compound which in turn 
reacts with tricalcium aluminate to 
form an expanding compound which 
causes rapid mechanical deteriora- 
tion of the lining, with consequent 
corrosion and line failure. 


LONG-RANGE INVESTMENT 


Your initial investment in Southern 
Pipe’s “packaged” line (one manu- 
facturer, one responsibility) may be 
a little higher, due to freight from 
California, but on a long term basis 
your costs will go down. Why? South- 
ern Pipe’s cement-mortar lined lite- 
wall steel pipe goes into the line to 
stay — less replacement, less down- 
time, lower labor costs, fewer service 
interruptions. 

Dollar for dollar, the soundest 
“corrosion-free” investment in pipe 
you can make is Southern Pipe. 
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T. M. Martin, El Dorado, Arkansas, 
and from Texas, C. J. Davidson, 
Fort Worth; F. Clinton Edwards, 
Midland; Jake L. Hamon, Dallas; 
J. Stuart Hunt, Dallas; J.C. Hunter, 
Jr., Abilene; E. Bruce Street, 
Graham, Watson W. Wise, Tyler. 


U. H. Ohrman, left, was elected 
president of Petroleum Electric 
Power Association at a special di- 
rectors meeting in October. Ohr- 
man, Texas Power & Light Co., fills 
the vacancy created by the death of 
the former president and a director, 
B. F. Thompson, who died suddenly 
Sept. 20 of a heart attack in Mobile, 
Ala. Bert H. Morphis, right, Public 
Service Company of Oklahoma, was 
elected director. 


Donald M. Cox, Humble coordi- 
nator of supply and transportation, 
accepted a management position 
with Esso A. G. in Germany. He had 
previously served as general man- 
ager of the supply department of 
Esso Standard. 


Charles A. Perlitz Jr., executive 
vice president of Continental, was 
elected chairman of the board of 
Hudson’s Bay Oil and Gas Company, 
Ltd. J. R. Murray, managing direc- 
tor of the latter, was elected vice 
chairman. Perlitz succeeded L. F. 
McCollum, president of Continental, 
who continues as a Hudson director. 


Humble made three changes in 
management of southwest and cen- 
tral regions. J. H. Galloway, 
Houston, general manager of South- 
west region since last December, be- 
came general manager of Central re- 
gion; R. P. Ryan, general counsel of 
Central region, was named succes- 
sor to Galloway as genera! manager, 
Southwest region, and A. L. Deaton, 
former area manager at Mattoon, 
Illinois, succeeded Ryan. 

George W. Schwer was elected an 
assistant controller, responsible for 
direction of the annuity and thrift 
accounting organization in the head- 
quarters controller’s department. 

Organizational changes of pur- 
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In the center of 
Mich iqan Avenue’s 
Magnificent Mile 

\ v 


OTXT) 


On Michigan Avenue’s ‘‘Mag- 
"near fine shops, 
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sities yet only 
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and see 0 
next Chicago visit, 


See your travel agent or 
“Ask Mr, Foster” 
for free, teletype 
reservation service 


Telephone SU 7-4200 
TWX CG 3083 


Corton 


Hotel 


MICHIGAN AVENUE 
AT HURON STREET 


Carefree, Casual Days 
Under the Tropical 
Sun at 


MOTEL 
Directly on the Ocean 
16201 Collins Avenue 
Miami Beach, Florida 

COMPLETELY 
AIR CONDITIONED 
Moderate Rates 

















OPEN ALL YEAR 

e Ocean Front 
Private Pool 
Private Beach 
e Television in Every Room 
ePhone in Every Room 
ePrivate Bath and Shower 

e Hotel Rooms and Apartments 
e Completely Air Conditioned 
e Boating—Fishing 

eMany Other Fine Features 


MIAMI BEACH 
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chasing functions of Southwest re- 
gion and Baytown refinery are: 
John C. Calkins is new purchasing 
agent for Southwest region and 
John G. Traxler, who was serving 
as assistant superintendent of the 
maintenance and construction divi- 
sion at Baytown refinery, became 
purchasing agent there. 


J. Howard Pew, a director and 
former president of Sun Oil, was 
awarded a 60-year pin at a dinner at 
Sun Center, Feltonville. Only one 
other employee in the history of the 
company has received a pin for such 
extended service. 


Honored for outstanding contri- 
butions to the oil industry at the 
American Petroleum Institute’s 41st 
annual meeting in Chicago were: 

Medical Advisory Committee — 
Dr. L. E. Curtis, Standard of Cali- 
fornia; Dr. T. M. Frank, American 
Oil; Dr. G. M. Saunders, Socony. 

Safety Walter Boon, Sun; J.C. 
Howard, American Oil; W. E. Love- 
joy, Standard of California; E. G. 
Miller, Humble. 

Committee on Statistics 
nard I. Landa, Cities Service. 

Finance and Accounting — W. J. 
Arnold, Pure Oil. 

Committee on Public Affairs — 
Joseph P. Walsh, Sinclair. 

API awarded J. C. Donnell II, 
president of Ohio Oil, the Carl A. 
Young Memorial Award for meri- 
torious service to the petroleum 
industry. This award was in recog- 
nition of his outstanding service in 
1951 and 1952 as API president for 
production and his chairmanship 
from 1954 through 1959 of the pro- 
gram and budget review committee. 


May- 


T. B. (Tom) Murphy was elected 
president of both Western Oil & 
Fuel Company and of International 
Refineries, Inc. He has been execu- 
tive vice president of Western Oil 
& Fuel since May, 1961. 


Deaths 


Sam M. Gladney, 62, Dallas civic 
leader and an official of Sun Oil Com- 
pany, died November 11. In 1955 he 
received the distinguished service 
award from The Texas Mid-Conti- 
nent Oil Gas Association for his 
leadership in civic and oil industry 
activities. 


James A. Laing, 61, secretary and 
treasurer of Natural Gas Pipeline 
Company of America, died October 
25. 

Lewis McDonald, 77, retired vice 
president of Chicago Bridge & Iron 
Company, died October 20. 
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New Authoritative 
Guide 
INCOME 
TAXATION OF 
OIL AND GAS 
PRODUCTION 


Thanks to this long-needed guide, it 
is now possible to predict the tax con 
sequences of your oil and gas opera 
tions. Here. in one convenient source 
you can quickly locate the answer to 
practically any question that may come 
up. For example 


In what three ways can grantor and 
grantee reduce the tax burden of the 
lease bonus for each other? 

How can you realize a capital gain 
on the sale of an oil payment? 

How can you choose to expense or 
capitalize delay rentals so as to enjoy 
special tax benefits? 

What 10 provisions of the Tax Code 
apply to sharing arrangements? 

What six principles have the courts 
established as governing losses from 
oil and gas interests? 


It would be hard to think of any ques 
tion, however uncommon, that is not 
answered in INCOME TAXATION OF 
OIL AND GAS PRODUCTION. This vol 
ume is the result of a mammoth re 
search project undertaken two years 
ago by Clark W. Breeding and A. Gor 
don Burton —two noted authorities 
who are partners in the firm of Peat 
Marwick, Mitchell & Co 


Clip and mail this convenient order 
form TODAY for your copy of INCOME 
TAXATION OF OIL AND GAS PRODUC 
TION — Prentice-Hall’s superb new 
loose-leaf, tab-indexed volume. This 
guide to all current tax regulations, 
that will pay dividends for years to 
come, is yours for only $25 per copy 


: PETROLEUM ENGINEER PUBLISHING COMPANY : 
P. O. BOX 1589 


DALLAS 21, TEXAS 
Send me copies of Income 
Taxation of Oil and Gas Production at 
$25 per copy 


{) Amount enclosed 
(| save postage) 


NAME 

: TITLE 
COMPANY 
STREET 
CITY 
STATE 


} Bill me 
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Management Books 


es, & Economic Growth,” by Har- 
gar S. Dunn, Jr., Eric E. Lampard, 
th. Published by The Johns Hopkins 
Baltimore 18, Maryland. Pages, 715. 


epared by Resources for the Future, 
tion supported). There is an attempt 

changes and the role they play in 

the United States. It includes an 
nd and a general economic report 
planning for those companies whose 
| widely over the country. The study 
growth and of the forces behind 
hifts in American industry and the 
fts on differential regional economic 


idebook,” by Robley D. Stevens. 
\. Wilde Company, Natick, Massa- 
husetts. |] ( 148. Price, $4.50. 

This sents glimpses into man’s conquest 
of flight 100 official illustrations showing the 
advan power and space exploration. The 
many cl de the “Evolution of Man’s Con- 
quest of th “Space Propulsion System,” “The 
Astrot pace Travel,” and many others. Au- 
thenti: hs included in this book will acquaint 
the read e tremendous progress which has been 
made thi years, also the prediction of future 
events ploration. 

“The P f Black,” a novel by M. B. Longman. 
Publish lo S. Glebus, Inc., 40 West 55th Street, 
New Yor! York. Pages, 472. Price, $5.95. 

Man) ve e been published about people in the 
petroleun and this is one of the best written 
of then r) tory goes back before the Civil War 
and folk \she family through the struggle be- 
tween thi through the early Pennsylvania oil 
nto the third and fourth generations, 
which fi | migration to Oklahoma and Texas. 

M. B man is a nom de plume, the authors are 
industry executive and a prominent 


developn 


said te 
writer 

“The P Black” is a remarkable job of recount- 
ing the vetween men and the oil industry — 
the other, not adversaries but not 
alway table together — the individual and the 
group. 

Verdict: \ th a good reading. 


each infl 


Seventl il Institute on Mineral Law, edited by 
Carlof F Published by the Louisiana State 
Univer Baton Rouge 3, La. Pages, 175. Price, 
$7.50 

The inst s not held for the ’59 season so the 
sevent} held by the Louisiana State Univer- 
sity Li hool and the General Extension Division 

This volume is a collection of the 

vering the changes in conservation 
ws in Louisiana. 


covered t 
papers | 
and oil 
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“The Secretary of State,” edited by Don K. Price. 
Published by Prentice-Hall, Inc., Englewood Cliffs, New 
Jersey. Pages, 200. Price, $3.50 (cloth). 

In recent years every man in the industry has had 
occasion to be reminded of the fact that petroleum is 
international. Political ties with business, moreover, 
have been shortened and strengthened. Near to the top 
in this world situation is the Secretary of State. In this 
volume, the office of the Secretary of State as the head 
of a vast, expanding federal department deeply involved 
in vital domestic and world affairs, is examined by six 
authors familiar with the complex roll: Dean Acheson, 
former Secretary of State; Robert Bowie, director of 
the Center of International Affairs; John Sloan Dickey, 
president of Dartmouth College; William Y. Elliott, 
consultant to the Secretary of State; Paul Nitze, presi- 
dent of the Foreign Service Educational Foundation; 
Henry M. Wriston, president of the American Assembly. 


“A Glossary of Petroleum Terms,” edited by George 
Sell. Published by The Institute of Petroleum, 61 New 
Cavendish Street, London, W. 1, England. Pages, 39. 
Price, 5s. post free. 

This third edition of the Glossary is, as the others, 

concerned mostly with refining terms, although there 
are a substantial sprinkling of production and drilling, 
marketing and standardization terms. 
E. B. Evans, honorary editor, states, “Sometimes the 
words used in technology are standard English used in 
a special context to convey a particular idea, sometimes 
they are derived from Latin or Greek or they may have 
their origin in humour or even slang. The justification 
for a specialized vocabulary is that it must lead to 
economy of expression.” 

We remember in Europe the word “tower” was con- 
fusing to us. It was used as a drilling rig and in the 
United States it usually means a refining tower. 


Twentieth-Century Petroleum Statistics — 1961. 
Published by DeGolyer & McNaughton, Dallas, Texas. 
Pages, 176. Price, $7.50. 

These are charts and statistics gathered each year 
by the consultant company. The book includes foreign 
as well as domestic data. There are no original statis- 
tics but a collection from various sources. 


“Petroleum Sourcebook... 1960,” edited by Curtis 
Stevens. Published by National Petroleum Bibliocra- 
phy, Box 3586, Amarillo, Texas. Pages, 206. Price, $7.50. 

This annual geographic index to petroleum liter- 
ature and data lists the technical articles, papers, maps, 
books, and special publications of 1959, dealing with 
each continent, country, and state or province. More 
than 5000 references are cited, compiled from the trade 
press, as well as from publications of professional 
societies, state and federal agencies, and mapping, 
statistical and financial institutions. It is designed to 
serve as a desktop reference to regional information, 
and is particularly valuable in locating data on partic- 
ular fields and geologic provinces. It may be ordered 
on approval if desired. 
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Experience 4 
this big | 
goes into 


all of Sete 
our smaller" ¢ 
heaters 


What is the biggest thing about this heater? Not 
physical size or Btu absorbed, but experience! And 
the same high order of skill that made this unusual 
heater possible goes into every FW heater regardless 
of size .. . field-erected or shop-assembled. With each 
you may expect .. . precise correlation of burner and 
furnace design . . . the most appropriate selection 
of materials . . . and careful attention to detail. 


Foster Wheeler’s large and unusual furnace design 
group includes some of the industry’s most experi- 
enced process specialists . . . a well integrated group 
that has made possible new economy and convenience 








in small heater selection through the development 
of shop-assembled heaters capable of up to 45 
million Btu/hr. 


Whatever your process heating problem, at 
Foster Wheeler you will find a number of practical 
options. FW designs and builds specialized fur- 
naces for unusual applications . . . shop-assembled 
units . . . waste heat boilers, vaporizers and CO 
boilers . . . and field-erected vertical cylindrical, 
cabin and horizontal box heaters to any capacity. 
Foster Wheeler Corp., 666 Fifth Avenue, New 
York 19, N.Y. 


FOSTER @] WHEELER 


NEW YORK TORONTO 
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Reasons for a Fuels Study 


by John M. Kelly 


Y 

a Resolution 105 authorizes the Com- coal and its products more directly in competi- 
mittee on Interior and Insular Affairs, aug- tion with the liquid fuels. 

mented by three Senators, to make a full and 3. The growing internationalization of en- 
complete investigation of the current and pros- ergy resources development and use. The United 
pective fuel and energy resources of the United States is becoming increasingly tied to its 
States | of the present and probable future neighbors by a tangible web of transmission 
rates of consumption of these resources. The lines. These facilities are the physical tokens of 
Committee will examine Governmental policies the growing trend toward interdependence of 
and law fecting the fuels and energy indus- nations in energy resources. 

tries to determine what, if any, changes may be Today, energy consumption in the United 
advisable in order to provide an effective na- States on a per capita basis is almost six times 
tional fuels policy. the level that prevails in the rest of the world. 

What new factor has emerged to provide the As energy has become an increasingly im- 
motivating force for this broad-scale study? portant element in our economy, the actions of 
Three major elements explain the heightened the Federal Government affecting energy have 
interest his problem and the increasing de- become increasingly important to our economic 
sire to deal with it seriously. growth and development. 

1. National security. Fully two-thirds of all The Government is deeply involved in our 
of the materials of war consumed in World War energy economy. The trend has been for this 
II consisted of petroleum and its products. With involvement to increase. It is essential to assure 
the increasing complexity of modern warfare, that the effect of this increased participation 
logistic problems have grown in geometric pro- of the Federal Government in energy matters 
portion. We may expect that problems of supply is constructive, that the policies which guide 
of energy resources, while critical in World War the Government in its dealings in the energy 
II and the Korean conflict, will be far more sector contribute to, rather than retard, our 
complex ny future emergency. Constructive growth. For these reasons the Department of 
thought must assure that inadequate supplies the Interior favors the conduct of the fuels and 
will neve nit our defense ability. energy study. 

2. Dy nature of our energy-producing There was a time when we could, as a nation, 
industries themselves. From an economy almost sit back and let nature take its course in eco- 
totally dependent upon animals and wood for its nomic development. That time has passed. We 
energ’ 100 years ago, we have witnessed live in an increasingly competitive world. Sev- 
coal’s ¢ th to supremacy, the subsequent eral things flow from that competition. We must 
emergence of petroleum as the principle energy be absolutely sure that our economic develop- 
source, d the more recent development of ment is such that the United States remains the 
natural 5 nto a major supplier. In the fore- leading industrial nation of the world. We must 
seeable f re, nuclear energy, oil from shale, keep ahead in the economic battle in which we 
and oil from tar sands will enter the competi- are totally engaged. We cannot permit our 
tion in a major way. policies in so important a sphere as energy to 

Intense competition has tended to increase be anything less than the best. Each of the 
availabilities of energy at reasonable prices and, areas of Government interest that affects 
therefore, has provided a further spur to our energy must be examined critically to deter- 
growth. At the same time, there have been mine whether or not it makes its maximum 
social disruptions in the wake of this competi- contribution. 
tion. The coal industry, for example, has been —s ep TOR’S NOTE: This is a condensed version of 
in some difficulties in recent years. Research Assistant Secretary Kelly’s address before the New 
effort f suecessful, could well change the Mexico Oil and Gas Association. 
structural nature of coal marketing, and place a 
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Do We Need a Fuels Policy? 


by W. C. Norman 


. Senate Interior Committee is conducting 
a national fuels study and considering what 
legislation might be needed to implement a na- 
tional fuels policy. One section adds that a 
policy should take “into account the investment 
of private enterprise for the maintenance of 
efficient and adequate fuels and necessary re- 
lated industries and necessity for maintenance 
of an adequate force of skilled workers.”’ 

The proposed outline of study for the Com- 
mittee fills eight pages, including such matters 
as: Taxes (depletion and depreciation), oil im- 
port tariffs, supervision of Interstate Oil 
Compact by Department of Justice, state gov- 
ernment production controls, regulation of gas 
rates and services, balance between oil and gas 
prices, interruptible contract prices for natural 
gas, imports, etc. This sample gives you a 
glance at the enormous ramifications of such 
a study. 

Establishment of a national fuels policy 
sounds like a noble goal — but how practical 
and how effective can it be? We have seen much 
simpler objectives, such as natural gas pricing 
or imports controls, bogged down by monu- 
mental administrative problems or by contra- 
dictory interpretations of regulatory agencies 
and the courts. Can any policy, subject to the 
whims of politics and the pressures of special 
interests, be a practical matter? The big danger 
is that instead of simplifying and consolidating 
all the laws and regulations affecting fuels, the 
government is likely to pile more and more 
regulations on top of those already existing. The 
fuels industry already is over-regulated by 
government. 

You surely have observed that federal 
agencies do not die nor do they fade away — 
like old soldiers. The record is pretty clear that 
once an agency is born it breeds and multiplies 
more bureaus, more regulations, more forms, 
more reports and more everything. 

If there were assurance a new national policy 
would bring together and simplify the multi- 
tude of regulations affecting all fuels industries, 
then it would have my unqualified support. But 
I fear, and certainly there is historical basis for 
such a fear, that we are likely to find ourselves 
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with another superfederal agency pyramided 
on top of those already functioning. 

Whether or not we take a position on the need 
for a national fuels policy, it is imperative that 
we resist any move toward end-use controls. 
They should be resisted simply because they are 
unnecessary in an economy that has an abun- 
dant supply of all fuels. And the preservation of 
a free competitive system will assure chan- 
neling these fuels into their most efficient uses. 

All divisions of our industry are inseparably 
linked, yet at times there is a tendency for pro- 
ducers, refiners and marketers to act at cross 
purposes. Every one of us has the same ob- 
jective. 

The impression of instability created at the 
service station pump makes an unfavorable im- 
pression of industry. More than that, giveaway 
prices are destined to undermine the economic 
structure that supports everyone in the indus- 
try. This makes it imperative for us all to be 
concerned with marketing practices which are 
the foundation of a continuing healthy industry. 

My hope is that our industry can work out 
its own problems without calling upon the 
federal government to end practices generated 
internally. 

Everyone says he doesn’t want the federal 
government to intervene on domestic issues in 
the industry. But actions of these same people, 
who continually warn of government interven- 
tion, seem to indicate that secretly they want 
some bureaucrat to step in and try to solve their 
problems. Certainly their actions do not jibe 
with the public pronouncements that they want 
no more help or supervision from government. 

We need less government control. As Morgan 
J. Davis, Humble board chairman, testified be- 
fore the Senate Interior Committee: “We have 
always had a national policy applicable to fuels 
and energy as well as to all other commodities. 
This policy is based on encouraging and pre- 
serving a dynamic, competitive private enter- 
prise.” 

EDITOR’S NOTE: Abstracted from an address by 
Mr. Norman, president, Colorado Oil & Gas, before 
Rocky Mountain Oil & Gas Association. 

. 
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Protects 


@ PIPELINES AND EQUIPMENT AGAINST CORROSION 
M@ PRODUCTS AGAINST CONTAMINATION 


Here’s a simple and inexpensive method to protect against 
corrosion in pipelines, storage tanks and process equipment... 
and eliminate a source of product contamination. 

You can add Unicor at any point in your operation. You don’t 
need to add much... only 10 to 20 parts in a million parts of 
petroleum distillates. This potent, oil-soluble additive then plates 
out a molecular film on the inner surfaces of pipelines, refinery 
vessels and tanks... provides lasting protection against cor- 
rosion.. . and safeguards the quality of your products against 
contamination. 

This means important savings through reduced downtime 
for maintenance and cleaning... lower power costs... . longer 
equipment life. Its consistent use assures full flow capacity and 

UNIVERSAL safeguards product purity. 

OL PRODUCTS Our Products Department will be happy to forward detailed 
cOmPAany information and samples on request. Or, if you wish, one of our 
30 Algonquin Read field engineers will be happy to show you how Unicor can be 
Des Plaines, Illinois, U.S.A best introduced in your operation for maximum effectiveness. 
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of collar leak! 
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SKINNER-SEAL, 
collar leak clamp 
with sealed gasket 








GASKET CONTAINER RING 


SKINNER-SEAL Collar Leak Clamps are standard equipment with most companies, for 
permanent repairs on oil and gas lines. Gasket is sealed by gasket container rings — 
pressure is sealed in... air, maisture and gasket-destroying soil conditions are sealed out. 
The pipe, not the collar, guides the packing into the leak. Massive malleable iron rings, 
oversized, high tensile steel, electroplated bolts and rigid container rings give this Collar 
Leak Clamp extraordinarily long life. Sizes 2” — 12” inclusive in stock at supply stores! 


M. B. SKINNER CO., SOUTH BEND, INDIANA 


< 
. 
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STOPPLE I 


aging Machines 








TEMPORARY BYPASS 
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CUT SECTION 
oO“ f plugging a line and bypassing 
he flow ised extensively in plant and 


WMSon tapping and STOPPLE 
uit tly shutdowns have been 
avoid 'Son engineers have re-designed 
and STOPPLE Plugging Machine. 
F t ew STOPPLE IL... offering 


ydra mproved, simplified construc- 
real economy!” 





€) “| TOPPLE II works. After the tap 
is ma PPLE II is mounted on a WMSon 
and the plugging head 
ne, stopping the flow com- 
construction of the 
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pit built-in simplicity... and 
t ire plugging.” 
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FROM 
DOWN 


A 


THE 
LINE! 






NEW economy 
NEW improved design 
NEW interchangeable plugging heads . . . 


WYSON’S ALL NEW STOPPLE II 


7 Plugging Machine for piping modification 
= or repair WITHOUT SHUTDOWN! 











[ > 

a 
NS Ve 
¢ F 


@ “Here's the major 
reason for this econ- 
omy. The STOPPLE II 
has a hydraulic cylinder 
that is interchangeable 
with plugging heads of 
different sizes. For 
example, one hydraulic cylinder can be used on a 14”, 16”, 
18” or 20” line by using it in combination with a plugging 
head and housing of the proper size.” 





WMSon STOPPLE II with hydraulic operation is available in 
sizes 8’—30”. The 4” and 6” units are hand operated. Single 
link is standard in all sizes. Write for additional information 
and specifications: Write Dept. B for Bulletin A-513. 


U.S. AND FOREIGN PATENTS 


LD tllicmvon. me. 


P, O. BOX 40 © TULSA 2, OKLAHOMA 















REPRESENTATIVES AROUND THE WORLD 





The Engineer, General Section December 1961 





PERMATURN. VALVES ® so new, we changed their colors, too. You'll find the new 

PERMATURN semi-steel valves bright red: a color just as bold as the design concept they represent. For 

Rockwell PERMATURN valves were designed to incorporate all the most-wanted valve features: to give 

you new valve versatility for easy services or tough ones. Steel PERMATURN valves are now gray and offer 

new standards of valve performance in the higher pressure services. 

To learn more about this exciting new valve line, write to Rockwell ah A — 
another fine product by & 


Manufacturing Company, 400 N. Lexington Avenue, Pittsburgh 8, 
Pennsylvania for a copy of the new Pocket Valve Guide. ROCKWELL 


*Trademark Rockwell Manufacturing Company 


~~ 











improved Kellogg Techniques 
Provide Increased Creativity in 
New Plant Design... 
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r commands, punched on cards and stored on magnetic tape, 


THE M. W. KELLOGG COMPANY 


hird Avenue, New York 17, N.Y. 


y of Pullman Incorporated 


\NADIAN KELLOGG COMPANY, LIMITED, TORONTO 
1GG INTERNATIONAL CORPORATION, LONDON 
E KELLOGG, PARIS 
1CHE KELLOGG INDUSTRIEBAU G.m.b.H., DUSSELDORF 
OGG PAN AMERICAN CORPORATION, BUENOS AIRES 
PANIA KELLOGG DE VENEZUELA, CARACAS 
\NHIA KELLOGG BRASILEIRA, RIO DE JANEIRO 





Many of the computer 
programs in Kellogg's 
extensive library have 
been developed jointly 
by process engineer- 
ing anc computer 


specialis's 


More efficient engineering and sounder new 
plant investments will result from use of a new 
high-speed IBM 7070 computer installed at 
The M. W. Kellogg Company’s headquarters 
in New York. 

The new computer and improved program- 
ming techniques mark another major stride in 
Kellogg’s continuing improvement of its en- 
gineering services. Its speed makes practical 
rigorous calculation and the evaluation of mul- 
tiple solutions to difficult design problems—a 
vital step in achieving the most economic design. 

The computer’s large capacity will enable 
Kellogg to develop new methods which can be 
applied to plant engineering problems. In addi- 
tion, it will permit Kellogg to broaden its 
present activities in such areas as computer 
control, process dynamics, and systems en- 
gineering. 

New engineering techniques and increased 
engineering efficiency are vital to the creation 
of optimum plants. If you are planning a new 
plant, Kellogg engineering services, more than 
ever, can help you achieve optimum plant 
design and a more economic investment. 


A printout provides engineering data ready for evaluation. Simplified 
methods permit ready use of computer for solving a wide range of proc- 


ess and mechanical design problems. 
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Tommy Knobloch 
Great Bend, 
Kansas 





Harold Brown 
Casper, 
Wyoming 





Casper 
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Great Bend & 


H. B. Smith 
Edmonton, 
Canada 


Tulsa & 


pampa® * & Seminole 
Lindsay 
Hobbs * 
® Odessa 








Houston & 
Anaco * 








Dave Kelley 
Anaco, 
Venezuela 


D. C. Jordan 
Tulsa, 


Oklahoma 


ROUND-THE- 


Pumping unit value is only as good as the service that stands 
behind it. This is why Cabot maintains convenient ‘Round the 
Clock service centers throughout the oil industry . . . service cen- 
ters with complete stocks of Cabot parts and manned by factory 
trained personnel. This is your 24-hour-a-day guarantee that 


Cabot will deliver dependable pumping. carci vourm sau man... 








LOCK 











D. M. Lawrence 
General Service Mgr. 
Pampa, Texas 


Raymond Johnson 
Pampa, 
Texas 


Louis Sears 
f h» Odessa, 
' j Texas 


Enid Duggins 
Houston, 
Texas 


Jim Morrow 
Seminole, 
Oklahoma 


CABOT CORPORATION 
MACHINERY DIVISION 
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Halliburton Fracturing Treatments 
Produced These Successful Results 


Five Zones in Well Treated 
For Highest Pay in Field 


Crane County, Texas. Five intervals were selec- 
y acidized and fractured in this well and it 
ntialled some 170 BOPD more than other 
the field. A Halliburton Retrievable Test- 
Squeeze (RTTS) Packer with Retrievable 

lype Bridge Plug isolated each zone succes- 
luring a single trip in the hole. Fluid loss 
treatment was controlled. Here are the 


ACID 
TREATMENT FRACTURE TREATMENT 


4,000 gal. 25,000 gal. Waterfrac with gelled 

5% N.E. Acid ( brine containing WLC-2 Fluid Loss 
100 gal. a and 32,000 Ibs. 20-40 sand. 
5 N.E. Acid ) Injection rate: 31.4 bpm. 


00 gal. 10,000 gal. Waterfrac same as above 
5 N.E. Acid with 13,000 Ib. 20-40 sand. 
Injection rate: 25.5 bpm. 


5,000 gal. 42,000 gal. Waterfrac same as above 
15% N.E. Acid {with 24,000 Ibs. 20-40 sand and 
5,000 gal. 4,300 Ibs. rounded walnut hulls. 
5% N.E. Acid ) Injection rate: 31.3 bpm. 














[win HT-400 fracturing unit and a Twin T-10 

ng unit were used, together with a Model 

id Proportioner. Results from the treatments 

warding — 570 BOPD of 44.7 API gravity 
32/64” choke. 


Multifrac Results in 
317 BOPD Flowing Where 
110 BOPD Usually Expected 


Ward County, Texas. Adjoining wells in the same 
linarily produce about 110 BOPD, but a 
multiple fracture treatment on a new well 

ed the exceptional results of 317 BOPD 
nitially, and 305 BOPD flowing after one 
One perforation was made in each of the 
nes. During the fracturing job the number 
rforations actually taking fluid were calcu- 
| from friction data and formation pressures, 
Perfpac balls were injected, one for each zone, 


THES! 


when needed. This resulted in the effective treat- 
ment of all three zones and apparently reached 
one that was not treated in the other wells. Frac- 
turing fluid used was 6,000 gal. of refined oil with 
9,000 Ib. of 20-40 sand. Three Twin T-10 fractur- 
ing units, a Proportioner, and a Fracometer were 
used in the treatment. 


Successful Test Run On 
Aluminum Pellet Evaluation 


Uintah, Utah. This job was run to evaluate alum- 
inum pellets as a propping agent in this area. A 
horizontal, 360° Halliburton Hydra-Jet notch initi- 
ated the treatment on a new well in the Green River 
formation. To increase production from a meager 
show, a Sandoil treatment was run consisting of 
13,440 gallons of No. 5 fuel oil and Rangely shale 
oil in 50/50 proportions. Sand totaling 2,500 Ib. 
was run at % Ib. per gallon and followed with 
12-16 aluminum pellets at .25 lb. per gal. ard then 
increased to .3 Ib. per gal. The treatment was com- 
pleted with 8-12 pellets run at .35 lb. per gal. The 
well responded with increased production imme- 
diately, and after two months, was producing 250 
BOPD and 200 BWPD. The actual maximum pro- 
duction is unknown, but this is one of the better 
wells on the lease. 


Aluminum Pellet Tail-In 
Increases Pay Over Offset 


Stephens County, Oklahoma. An old well in the 
Springer formation from 5,396 to 5,418 ft. was 
producing 145 BOPD. The operator decided upon 
a treatment similar to that performed on an offset 
well, but tailing-in with aluminum pellets. Frac- 
turing fluid consisted of 20,000 gal. of 9.2 lb. per 
gal. salt water containing a low fluid loss additive. 
Propping agent was 18,800 Ib. of 20-40 sand fol- 
lowed by 1,600 Ib. of 12-16 aluminum pellets. 
Equipment used on the job included two Twin 
HT-400 fracturing units and a Model 70 Propor- 
tioner. A Halliburton Fracometer continuously 
recorded progress of the treatment. The well 
responded with production of 251 BOPD, an 
increase of 106 BOPD. 


AND MANY OTHER advanced fracturing techniques are available for your wells. Your 


Halliburton representative will be glad to discuss them with you. 


First and Foremost in Formation Fracturing 


FRACTURING SERVICES 


F 


Halliburton 


COMPANY . UNCAN OKLAHOMA 











IMPORTS DUE REVAMP 
IPAA SEES DEMAND UI 
LOGS TAKE TO AIR 
CREW HOURS CU 
GAS PRICES TO CLIMB 
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The new imports quota period coming up Jan. 1 will 
incorporate some rather drastic revisions. Secretary 
of Interior Stewart Udall has recommended a 50,- 
000-bbl daily cut in incoming foreign crude and has 
pointed an accusing finger at what he terms a “‘loop- 
hole” existing in California. Crude shipped to the 
east from California can be replaced by imports on 
a “need” basis. Udall has also expressed concern 
over rising crude shipments from Canada which, he 
says, have “gone much faster than we anticipated.” 


The Supplv and Demand Committee of the IPAA 
sees a small, but firm, increase in demand for crude 
oil products, forecasting a 1961 demand of 9,797,000 
bbl per day, un 1.2% from 1960. Domestic demand 
‘eee year will be 10,070,000 bpd, 2.8% over the 1961 
evel. 


Telemetering downhole eiectric logs from field to a 
central office for quick analysis and decision is just 
around the corner and can be made available as soon 
as sufficient demands warrant. Success in recording 
logs on magnetic tape in the field makes it a rela- 
tively simple step to transmit the log over long 
distances from the field to central printout and com- 
puter analysis points. Dipmeter logs have been 
analyzed by computers for more than a vear with 
successful results. Advent of the maonetic tane re- 
cording ovens un almost unlimited horizons in the 
well-logging field. 


Drillers will work a shorter week fo"lowine the nat- 
tern set in the Permian Basin. Althouch most of 
the area’s rigs are still oneratins with a 46-hr driller 
workweek. more contractors will ioin the trend to 
48-hr and 42-hr weeks. Take-home pay for the 
shorter weeks will be maintained with wage boosts. 


“Under any reasonable assessment of the future. it 
must be coneluded that a substantial increase in the 
average well-head nrice of natural gas is manda- 
torv,” says Ira H. Cram, executive committee 
chairman, Continental Oil Co. Cram cited increased 
drilling costs, deeper wells with more expensive com- 
pletion costs and skvrocketing demand as the basic 
reasons for an inevitable boost in gas prices. 
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SALINITY LOG 
...a nuclear log that tells 
OIL from SALT WATER 


Log determines the 
line fluids in formations 
le. It will distinguish 

ter and can be used in 

x hole diameter is not 


here air or gas or highly 


1 a “hydrogen” curve are 
it the same depth 
detector. These curves 
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tential oil bearing for- 
alt is indicative of the 


) curves simultaneously 
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veen two curves which 
ilso insures the record- 
identical physical 
rtance in interpreting 
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eased spacing (23% in.) 
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wures: 
Distin tween salt water and cil in liquid 
bearing ; 


Detern yree of salinity in formation 
fluid 


Identif r zones that must be blanked 
off 


Makes water saturation calculations for 
potenti g zones. 


Shows nd oil zone contact under suit- 
able cond 


Aids 1g gas/oil contact. 

Helps t is economically practical to 
set ca ompletions. 

Aids ir j correct depth to set casing 
string 
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another 


TRETOLITE SERVICE 


report 


How TRETOLITE RESEARCH has ‘paid off 


...Un more-salable oul at lower treating cost 


It was intensive research that led to the 
founding of the Tretolite Company in the 
first place. And a program of continuous 
research has been at the very core of Tretolite 


operations ever since ... and has resulted in 
the development of the very best and 
most efficient treating chemicals available 
anywhere. 


THE CASE FOR TRET-O-LITE DEMULSIFIERS 


To see what Tretolite research has meant to the 
producer, let’s look at a few then-and-now facts 
concerning Tret-0-LITE* Chemical Demulsifiers: 


| Neediess Waste Stopped. Prior to the 
Tretolite discovery, literally millions of 
barrels of emulsified crude were thrown away— 
unusable, unrefinable. 


Effectiveness improved. In the begin- 
ning, one drum of demulsifying chemical 
was needed to recover about 2200 barrels of pipe- 


line oil. Today, one drum will recover nearly 
40,000 barrels. 


| BS&W Specs Reduced. [Until 1930, “pipe- 

line specification” for crude was about 3% 
BS&W. Today, the acceptable maximum is less 
than 1%—a trend due in large part to the constant 
improvement of modern demulsifiers. 


=| Drastic Cut in Treatment Costs. [In the 
1920's, demulsification costs were around 
2 to 3.5 cents per barrel. Today, in most areas, they 
are around 2 to 3 mills per barrel. 


OVER 670 REASONS WHY /7 COSTS YOU LESS TO GET MORE SALABLE O/L TODAY! . 


PATENTS 


DEMULSIFIER 
COST/BBL 


07 





06 
05 


04 


T930—Va¢ 
PER BBL. 


1920—3 PATENTS 


TRETOLITE COMPANY 


OIvVvtse |'oOon s 
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Tretolite had just 3 demulsification patents in 1920. 
By 1930, the number had increased to 75. Today, 
the Petrolite Corporation, of which Tretolite is a 
division, holds nearly 700 demulsification patents— 
nearly 700 reasons why it costs you less than ever 
before in oil history to treat oil, and provides you 
with a better, more salable product. 


SUBSIDIARY AND AFFILIATED COMPANIES 


CANADA, Edmonton, Alberta « ENGLAND, London 
GERMANY, Frankfurt, a. M. «© VENEZUELA, Caracas 


REPRESENTATIVES 


ARGENTINA, Buenos Aires * BRAZIL, Rio de Janeiro * COLOMBIA, Bogota 
ITALY, Rome * JAPAN, Tokyo * KUWAIT, Kuwait * MEXICO, Mexico, D. F 
NETHERLANDS, The Hague * TRINIDAD, Port of Spain 


For Further Information on Advertised Products See Reader Service Card 
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In modernizing its Gibson, La., oil- 
gas gatheringsystem manifolds, Shell 
Oil purchased Grove series G-5 gate 
valves. These valves feature Grove 
Seal-“‘O’’-Ring® design—the ‘‘double- 
barrier’ sealing system. First, there’s 
positive metal-to-metal seal of inner 
seat rings against a parallel sided 
gate. Second, the sealing and squee- 
gee action of protected O-rings that 
keep the gate clean and smooth for 
fast, easy open and close. Other G-5 
features: extremely compact, round 
opening, kanigan coating to resist 
corrosion. And the big plus: Grove 
G-5 gate valves eliminate all main- 


; tenance costs relative to lubrication! 


One of four Shell oil-gas gathering system Call or write for a complete 
manifolds at Gibson, La. Forty 3’ Grove G-5 Grove G-5 valve presentation 
ASA series 150 Seal-O"-Ring Gate Valves. 


GROVE VALVES 


GROVE VALVE AND REGULATOR COMPANY 


A subsidiary of Walworth 
6529 HOLLIS STREET + CAKLAND 8, CALIFORNIA 
Offices throughout the U.S. and in Western Canada 





ANOTHER CAMCO FIRST... 


Concentric Metal Bellows 
Valve utilizes Tubing 
Pressure Effect... 
Outperforms, outlasts 
Rubber Diaphragm Valves 


5 Wiesel ae Rs SENS 


Cameco E 
Concentric 
Valve 


Camco presents an entirely new Gas Lift Valve—The Type E Concentric 
Valve, first and only valve to employ concentric metal bellows—which provides 
versatility and superior performance not previously obtainable in small-annulus 
gas lift. 


SMALL 
BELLOWS 


The unique dual-bellows design of the E Concentric Valve gives you the 
invaluable advantage of tubing pressure effect to aid in opening by minimizing 
pressure drop between valves—a feature not available in a rubber-diaphragm 
type concentric valve. 





LARGE 
BELLOWS 
Another distinct advantage is the versatility obtained by simply changing the 
readily removable seat to one of greater or less area, permitting the E Con- 
centric Valve to be operated across a range of pressure effects from full casing 
pressure operation to full tubing pressure operation. 

Unlike a rubber valve element, the rugged 3-ply monel Camco bellows are not 
subject to deterioration caused by well fluids, thus providing far more positive 
opening and closing pressure control and much longer operating life. 

This new valve is ideally suited for both continuous and intermittent flow. 
Its tensile strength exceeds that of 144” Upset N-80 Tubing. Its ID permits 
passage of 1” OD equipment, and its OD of 1.859” permits the valve to pass 
through equipment of permanent completion ID. 

The E Concentric Valve can mean greatly increased efficiency in your small- 
au annulus gas lifting. Why not call the Camco man for details? Or write 

SEA 


CAMCO, INCORPORATED 


Box 14484, Houston 21, Texas 


CAMCO, LIMITED, Belfast, U.K. 


CAMCO DE MEXICO, S.A., Mexico, D.F. 
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RED TO FIT YOUR NEEDS 


Cameron can make prompt delivery of Ball 


ilves can be made of materials 


ur needs, whether your prob- 


ling of acids, alkalies or abra- 


unique method of fabrication 


f exotic materials. 


tion prevents product contami- 


ushings, suitable for most ap- 


nate friction in valve operation. 


] 
it 


at 


'f for a long, long time is assured 


on of the seats with each valve 
-d for life” construction elimi- 


e expense, 
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Valves from 2” to 42” (and larger if desired ) 
in ratings of 150 Ib. ASA to 1500 Ib. ASA in an: 
end preparation desired and of material to suit 
your needs. Let the Cameron representative 


furnish you details. 


CAMERON IRON WORKS, INC. 
P. O. BOX 1212 HOUSTON, TEXAS 
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SRE PE A To 
What is more important for efficient, economical drilling and completion 
than your mud and cement programs? 


OO a Re Re 





EE LMEIEE ns 


Rig up for Lower 
Cost Drilling 
and Completion... Ww! 


Let us give you the benefit of ex- 
perience gained over many years on 
thousands of wells. Drilling muds 
and cement systems are our 
only business. 


Profit from the continuing devel- 
opment work done in our labora- 
tories as well as from the assistance 
of our experienced field engineers. 
Our knowledge of up-to-date tech- 
niques can help you keep drilling 
and completion costs at a minimum. 


For complete details . . . for the 
name and location of the nearest 
Drilling Specialties Company field 
engineer—write or call today. 


Technical Literature 


Driscose . . . The Versatile 
Drilling Mud Additive— cet 
A complete survey on Driscose vv ie 
High-Purity Mud Additives. 
Up-to-date information on the **A trademark *Driscose is a trademark for 
latest mud techniques. Write Sodium Carboxymethylcellulose 
for your copy of this bulletin, 
D-20, today. 

Also, complete DIACEL ce- 


menting literature, data and D Ri LLI ond G gS PECI 


technical reprints are availabie. 
Bartlesville, Oklahoma 
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Pecos County, Texas, March, 1961. 325,000 
pounds of alloy tubing with HG DSS connections 
being lowered into the deepest producer in Texas. 
String depth: 15,791 feet. 








USED IN TEXAS’ 
DEEPEST PRODUCER 


HG DSS TUBING CONNECTIONS 


TEFLON SEAL 


HG DSS joints are installed in Atlantic Refining Company’s 
well in Pecos County—the deepest producer in Texas. This 
rugged design and Teflon* seal has earned the confidence of 
this connection. The seal, unaffected by temperatures to 
seepage of the most difficult gases. Chipping of plastic 
ded by the unique joint design and the placement of the Teflon 


igh-pressure applications, specify HG DSS tubing connections. 
applications use the economical HG DS. To leakproof your 
nts, get HG GT-API dual seal couplings. Write for descrip- 


available in Europe through Stewarts and Lloyds Ltd. i _ 
mptoir F.B.T. (France). @ indicates coating 


ATLAS BRADFORD COMPANY 


General Offices: 3600 Yoakum Blvd., Houston 6, Texas 
Export Office: P. O. Box 66669 +* Cable: APINC—Houston 





Bradford Supply Company / Hardy-Griffin Engineering Corp / Universal Inspection & Service Co. 


"Registered trademark of E Du Pont Co. for their fluorocarbon resins including TFE resins. 
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-Mission rods are 











because 
Mission Super-Chrome rods have 2 
Ordinary rods must fight corrosion fatigue as well as the fatigue wearing surtaces 


from tensile and compressive stresses. But, the tough, hard-chrome 
plating you see in the photograph protects Mission Super-Chrome® 
rods against corrosion fatigue. That’s one more reason Mission 
rods last longer. Beneath the coat of heavy chrome you can see the 


deep, file-hard case. Inside is the tough, high strength core. Its un- 
usually high ductility will resist the fatigue induced by literally mil- 
lions of tension and compression cycles, while the chrome plating 
resists the corrosion fatigue which could be induced by millions of 
gallons of drilling fluid. Mission Super-Chrome rods are sure to 


stay in your pump longer than any others. Specify Mission parts all Mm S Sa 
the way and save all the way. IVE ee co = 


MISSION MANUFACTURING CO. P. O. Box 4209, Houston, Texas Cable Address “MISSCO’ Export Office: 30 Rockefeller Piaza, New York 
in the United Kingdom: MISSION MANUFACTURING CO., LTD., 1 Hanover Square, London W.1 England « cable address “MiISSOMAN 





ROCKWELL 


Ey. Vows 


METERS 


Cut transfer costs— 
keep records straight 


Metered ACT and LACT systems are in your best your accounting. Electric impulse contactors actu- 
interests. They provide printed records for proof ate remote counters and /or control solenoid valves 
of conservation control. They lower your operat- or pumps for automatic shut-off. 


ing « ts. They verify all quantities transferred. Rockwell meter systems have a proven record 

And metered systems provide reliable records for of success in oil fields throughout the world. For 

billing purposes as well as firm facts upon which — fy facts write: Rockwell Manufacturing Com- 

to bas uty and tax obligations. pany, Dept.123M, Pittsburgh 8, Pa. In Canada: 
Rockwell meter systems combine all the com- Rockwell Manufacturing Company of Canada, 

ponents you need for protection and savings on Ltd., Box 420, Guelph, Ontario. 

your le Rockwell meters have an all-revolving 

measuring mechanism which turns freely on anti- 

friction bearings without metal-to-metal contact. OIL FIELD METER SYSTEMS 

Rockwell air eliminators insure accurate measure- 

ment of liquid volume by removing all entrapped another fine product by ‘G) 

vapors. Automatic temperature compensators 

translate metered measurement to a uniform base R O Cc K WwW E ‘.. L 

temperature. Ticket printing registers simplify 
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How can you tell if you're milling or drilling? It’s easy. If you 

are using Reed Flush-Flo jet bits you know you're drilling 

ahead. Here’s why— 

1—The Flush-Flo ports allow an alternate route around the 
high velocity jets. Laboratory tests prove the Flush-Flo 
design allows the drilling fluid to sweep the entire bottom 
of the hole, whereas other jet type bits develop little 
fluid movement at the center. 

2—Jet bits without Flush-Flo ports require all cuttings and 
circulating fluid to return past the high velocity discharge 
jets. Flush-Flo design provides up to 50% more return 
area, prevents re-circulating of cuttings, balling and 
re-drilling cuttings. 

3—The Flush-Flo ports minimize hydrostatic pressure on the 
formation when running in the hole and minimize swab- 
bing when pulling the string. These two factors afford 
maximum protection and minimum mud bills when drilling 
in lost circulation areas and leave wall cake and walls 
in better condition. 

4—The flow pattern of the Flush-Flo jet bit provides less 
turbulence at the bit and affords greater protection in 
very soft formations. 

The Flush-Flo design is an exclusive from the Reed research 

team—the most significant development since the advent 

of jet bits. The place to look for progress in drilling tools 

is right here at REED. 


REED DRILLING TOOLS~« AIR TOOLS 
ELECTRONICS « TUNGSTEN 
CARBIDE PRODUCTS 
TREE TRANSPLANTING EQUIPMENT 


Reed Roller Bit Company, Houston 1, Texas « Export Office: Time 
and Life Bidg., Suite 3744 Rockefeller Center, New York 20, N.Y 


milling 


Or 
drilling ? 





Vell Service of Odessa, Texas, put a new USS 

| PETROFIBER Core swabbing line into service 

960. It was used intermittently and stored for 

‘f 11 months. Then came the big job. The unit that 

line was set over a 17,300-foot well in Pecos 

l'exas, where it had to swab continuously for four 
wer ugh 3%" drill pipe. 


D this time, it went down to 13,500 feet and handled — 


121,000 gallons of 15% hydrochloric acid, all pre- 
heated to 180°F., pumped into the formation and 
then swabbed back immediately. Bottom-hole tem- 
perature was 280°F. 
145,000 gallons of gelled water and 80,000 pounds 
of frac sand. 
bination of preheated acid and swabbing back 
ided up to about the most corrosive conditions USS Tiger Brand Lines with PETROFIBER Cores are made 
wabbing line core ever could be exposed. There in standard constructions, 6 x 7 and 6x 19 in all sizes. 
very heavy tensile loading upon the line. 
ispection of the rope after this 12-month workout 
t the entire swabbing line was in good condition. 
FIBER Core, in particular, showed no signs of 
and was still offering good support for the 
breaking test performed on a sample from the 
ed that it still had 92% of its catalog strength. 
Manigle, owner of Devonian Well Service, says, 
PETROFIBER Core line could take such a workout.” 
PETROFIBER lines from your distributor or write 
Steel and Wire, Dept. 1466, Rockefeller Building, 
13, Ohio. USS, Tiger Brand and PETROFIBER are 


rademarks. 





Advantages of Tiger Brand lines with PETROFIBER Cores 
PETROFIBER line core broomed out shows appearance 
100% resistance to all hole fluids of core before being put into service. 
A more stable line throughout its life 
Withstands temperatures ranging from —80°F. to 300°F. 
Long life and lower wire rope costs 





American Steel and Wire 
Division of 
United States Steel 


ia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
ates Stee! Export Company, Distributors Abroad 


information on Advertised Products See Reader Service Card Pet roleum Enginee r [ Yecember 1961 








this LPS UROL 


Condition of */,.” 6x7 PETROFIBER Core line after a year of work in deep wells is checked by Dick McManigle, Jr. and Pat Patton 
of Devonian Well Service and Bill Campbell, American Steel and Wire sales representative in West Texas. 


This mark tells you a product is made of modern, dependable Steel. 
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Otis Engineering Corporation « Dallas 


Production Equipment and Services 





Otis Triple Zone Selective 


Cross-Over Completion Designed te 


Permit Production of Any Two Zones— 
Postpone Remedial Work 


CORPUS CHRISTI— Operators 
in this area have found a new Otis 
Select Cross-Over Completion 
ideal for producing new triple zone 

| completion offers its 
ings through selectivity 


and is designed to: 


medial operations which 

moving a rig back over 

he completion is also 

be made in standard 

ing using 2%” tubing to 

tid in holding downhole equipment 
costs t ninimum. This new Otis 
triple zone completion is designed to 
permit any one of the three zones to 
be produced individually with the 
other two blanked off, or two of the 
three zones to be produced simul- 
taneou lirecting the production 
from either zone through the annu- 
lus or tl ibing as desired. When 
produc vo of the zones simul- 
taneot ne of the zones must be 
cross ver just above the top 
rough the use of a stand- 
oncentric Cross-Over 


to the above, this type 
completion offers sev- 
production advantages. 
yn technique employed 
tallation is designed to 
packer to be tested to 
| pressure of the zones 
xt packer is set. Access 
vones is through the 
Sliding Side-Door® 
the Type HS Otis 
solation Packer. Type 


used to isolate the 


For Further Information on Advertised Products See Reader Service Card 
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upper two zones as shown in the 
accompanying installation diagram. 
In this installation, by straddling the 
upper zone with the top two packers, 
a short extension to the Otis Straight 
Flow or Cross-Over Choke acts to 
permit selective production of the 
middle and lower zones or the mid- 
die and upper zones through the tub- 
ing or annulus, with the alternate 
zone blanked off in each case. This 
also serves to permit chokes to be 
changed by standard wire line meth- 
ods without requiring a rig over the 
hole. 


In addition to these advantages, 
the completion technique is designed 
to permit any one of the zones to be 
exposed to the tubing or the casing, 
or both, with the other two zones 
blanked off for circulating, treating, 
and testing. Fracturing treatments on 
individual zones at pressures up to 
4,500 p.s.i. have been performed in 
wells using this type of completion. 


This is another Otis-engineered 
completion designed to provide the 
ultimate in economical, versatile, 
and efficient alternate-zone selective 
production. For more information 
on alternate-zone, selective and mul- 
tiple completions, or for help with 
any other specific completion prob- 
lem, call the Otis office nearest you 
or write Otis, Dept. 4-W, P.O. Box 
35206, Dallas 35, Texas. You'll find 
vour Otis Well Completion Special- 
ists ready to help you . . . anxious to 
serve you. 


OTIS 


O|ls 


Engineering Corporation 
General Offices: 
6612 Denton Drive + Dallas, Texas 
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Wheland HP-16000 in Kingfisher County, Oklahoma. 


el Left te right: Lavoy “Dink” Klutts, Tool Pusher; 
™ e Jimmie Lynn Austin, V.P.; Paul Austin, Treas. 








PHONE 2600 
P. O. BOX 1240 


~ 
Jimmie Austin & Sons, Inc. 


Seminole, Oklahoma 


August 1, 1961 


Mr. Gordon P, Street, President 
The Wheland Products 
Division of Gordon Street, Inc. 


Chattanooga, Tennessee 


Dear Mr, Street 


7 mne for many yea 
sed Wheland pumps tor 1 


+ 


As you Know, we have 6 : Sores 
. we became convi 


our own experience 
eng ouldn't be beat. 


HP-16000 Pump is 5 


our planetary : con sf 
le faster and a 


y more h 
hat we are digging more 
’ i penetration comes from the 
Part the increased penetration che 
; pes } if 4000 But that is 
HP-16000 is bigger than the HP-14000, 
-16000 is 


{ the story. 


€ la irs iet us use 
in new pianet 
Th r r - Leads ver 

1 inarica crosshneaas, c¢ rsize 
ine Cy ic C 

ar € I nake the pump easier 
Zea reauctio make 
4 


1 — } 
and do a better job. 


Cir fisher ¢ 
i this pump in Kingfisher 
We have used this pump i 


ind it just right for this area. 
Yours very tr 


i aces NS. INC 
JIMMIE AUSTIN & SONS, 


By Zz putida 


Presider 








DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY, INC. 
—Main Office: Wichita Falls, Texas * HOUSTON OlL FIELD 
MATERIAL COMPANY, INC. — Main Office: Houston, Texas. 


WHELAND 


combines these features: 


Planetary Gears 
Oversize Bearings 
Big Gear Reduction 
Smell Sheave 

and Cylindrical 
Crossheads 


WHELAND PLANETARY 


HP-16000 


Duplex Power Slush Pump 
7%"' x 16", 600 H.P. at 65 RPM 


WHELAND 


ROTARY DRILLING MACHINERY 


THE WHELAND PRODUCTS 
DIVISION OF GORDON STREET, INC. 
CHATTANOOGA, TENNESSEE, U.S.A. 


DRAWWORKS + SLUSH PUMPS « ROTARIES 
CROWN BLOCKS + TRAVELING BLOCKS « SWIVELS 


EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORATION 
—233 Broadway, New York 7, New York — Broad Street 
House, London, E. C. 2, England. 








PER-SPRING POWER 
lulling, retaining springs 
gh to resist pressure 
not interfere with the 
i-down. To get optimum 
Baker developed a whole 


those corrosion-resistant 
ve. Notice also that the 
k (A) is free to move 
Che springs are placed 
e bar and the Button (B). 
inside diameter of the 
ng travel remains the 
» required to push the 
ising is always constant. 
smaller Inner Spring 
igainst the casing, but 
ng (D) undergoes no 
ntacts the inner surface 
k, as the button moves 
possible the use of a 
pring—one with suffi- 
o resist pressure surges of 
not interfere with setting 
weight of casing. 


ee ae 


This unique slip button and retainer block combination represents 
a significant breakthrough in hydraulic tubing hold-down design. 


BAKER MODEL “K’’ 
TUBING HOLD-DOWN 


VIRTUALLY ELIMINATES BUTTON DULLING 


HOLDS ANY PRESSURE SAFE FOR THE CASING 
OFFERS POSITIVE BUTTON RETRACTION 


Here is the first hydraulically-operated tubing hold-down specifically 
designed to eliminate button dulling. Button dulling is the prime cause 
of hold-down failure, yet some hold-downs make no provision to keep 
slips retracted when pressure surges are encountered while running 
in. Others resort to ineffective leaf springs or snap rings. 

Installed immediately above a hook wall packer, the Model “K” 
Hold-Down will prevent upward movement of the tubing and packer 
when pressure differentials are created below. Its extra-large buttons 
(three in the 514”, and four in the 7” size) provide more than ample 
holding power to withstand any pressure differential safe for the cas- 
ing. The movable retaining blocks effectively center the hold-down 
and assure uniform loading of the buttons. Super-spring power (see 
left) assures positive button retraction, allows you to use this remark- 
able new hold-down repeatedly with minimum maintenance. 

Ask your Baker man to explain more fully the unique engineering 
design that enables the Model “K” Hold-Down to outperform all others. 


BAKER OIL TOOLS, INC. + TON | L ANGELE NEW YORK 


BAKER 


MODEL “K"' TUBING HOLD-DOWN FOR USE 
WITH SET-DOWN HOOK WALL PACKERS 
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Petroleum Engineer 


by D. M. Ellington 


Frac Plan Pays Off 
In Gas Storage 


A well-planned program of fracture treat- 
ments on 34 wells of New York’s huge Dundee 
gas storage field has resulted in a 28.4% in- 
crease in peak day deliverability from these 
wells. At the same time, an increase in flowing 
pressure has reduced horsepower requirements 
at the compressor station. 

The Pittsburgh Group Companies of the Co- 
lumbia Gas System, owners of the big storage 
field, were faced with the problem of increasing 
peak day deliverability to serve their expanding 
market in the tri-city area of Binghamton, 
Johnson City and Endicott, N. Y. The problem 
could have been solved by drilling 42 new un- 
fractured wells. However, drilling and fractur- 
ing 34 new wells resulted in the desired deliver- 
abilities at appreciable savings. 


Field Development 


The Dundee gas storage field grew out of 
the old Wayne-Dundee field in the Finger Lakes 
region of New York. The discovery well, drilled 
in 1930, was completed in the Oriskany sand- 
stone. By the summer of 1940, the field had 
produced a total recorded volume of 9,200,000 
Mcf. The Dundee sector was then converted to a 
storage field and most of the wells in the Wayne 
sector were plugged. 

The field is a domal structure approximately 
614 miles long and 114 miles wide, with no 
evidence of faulting. It has a vertical closure 
of 80 ft, an average sand thickness of 15 ft, 
a net pay zone thickness of 8 ft and an average 
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depth of 1800 ft. Prcducing limits in the field 
include approximately 4000 acres and are well 
defined by an edge-water closure. 

By the end of 1940, 366,000 Mcf of gas had 
been stored in the relatively new field. At the 
end of 1950, this figure had risen to 3,447,000 
Mef. Storage at the end of 1960 had reached 
9,043,000 Mcf. An ultimate storage capacity of 
10,500,000 Mcf at the original field pressure of 
765 psi is scheduled to be realized by the fall 
of 1963. 

The cushion gas volume, or gas required to 
remain in the reservoir to create pressure 
energy for withdrawal purposes, is 6,000,000 
Mef. Turnover gas, or gas to be withdrawn and 
recycled annually, is 4,500,000 Mcf. Present 
peak day design deliverability of 52,000 Mcf is 
predicted to occur on Mar. 15, 1962. Pressure 
conditions that will exist to permit this delivery 
will be a back pressure of 300 psig and a shutin 
field pressure of 445 psi. There will be 110 wells 
on the line at this time. 

The compressor station, located in the Dun- 
dee end of the field, has a total of 2280 hp. As 
a result of the favorable response of the wells 
to fracturing, it was possible to convert the 
compressor station to single-stage operation in 
late 1959. 


Well Completions 
Of the 154 wells known to be drilled in the 


Wayne-Dundee field, it presently is planned to 
utilize 115 for injection and withdrawal and 





a 


vation. The remaining wells have 


d because of poor spacing resulting 
own-lot drilling practices. 
ngs of casing and approximately 


e pipe are required to reach the 
ation. The surface string is 85%-in. 
» shut off water and caving condi- 


roximately 350 ft. The 514-in. cas- 


KAN) 


lelivery string is usually set on top 
sand, but is sometimes set 
formation. The drive pipe is neces- 


below the gravel of the glacial drift 


area. All casing strings are ce- 


he surface. 


Wellhead equipment includes tee, top valve 
for cleanout operations, and side production 
valve. All valves are full-opening to minimize 
formation of hydrates. 

The gathering system consists of 16, 12, 8, 
6 and 41!4-in. lines all coated, wrapped and 
cathodically protected. 


Fracturing Program 


Fracture treatment results shown in 
Table 1. Comparisons are based on open-flow 
potentials before and after the fracture treat- 
ments. An impressive average increase of 12.4 


are 


= ee, 


hak = ee a 


Simple wellhead hookup is used for wells which are used for gas injection 
during the summer months and for production during the winter months. 
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times was realized, with the increase ranging 
from 3 to 51.2 times initial open flow. Three of 
the 34 wells treated are not included in these 
averages since the data are known to be invalid. 

Table 2 illustrates the performance of the 
Dundee field before and after the wells were 
fractured and the Wayne sector was activated. 
Note especially that the volumes in storage are 
essentially constant and that the increase in 
delivery rate as of March 1960 was also at a 
higher flowing pressure along with an increase 
in the number of wells on line. 

The backpressure method was employed to 
permit a comparison of the performance data 


Table 1. Fracture Results 


Table 2. Actual Performance Data. 


March 1957 February 

15 Dundee 

$5 tot | 
Volume in storage: 6,440,370 Me 
Field pressure 155 psig 
Flowing pressure 76 psig 


Delivery 29,164 Mef 


le 3. Design Conditions for Peak Day 
Deliverability. 


I 
} 


} ] ex 


Deliverability / well bef 


1 pre iré 


ig pressure 


Deliverability / well afte 
Net Increase / wel 


Percent ine 
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shown in Table 2. This method permits a com- 
parison of the deliverabilities under controlled 
conditions; that is, the effects of varying flow 
pressures, field pressures, number of wells on 
line, etc. are eliminated so that the deliver- 
ability rates per vell before and after fractur- 
ing may be compared. By comparing deliver- 
abilities per well for pressure design conditions 
for a peak day send-out, the usable results of 
fracturing become evident. This comparison is 
shown in Table 3. 

The 28.4% increase in deliverability realized 
from the fracturing program can be vividly 
expressed in terms of wells: drilling and frac- 


Wells are blown to the atmosphere after the fracture 
treatment to unload the processing fluid. Wells are 
also blown periodically to clean the sand face 
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78 wells would be equivalent to drilling 
treated wells. This would mean that 
er wells would be required to maintain 
deliverabilities. Eliminating the 
of drilling these wells reduced sub- 
the potential investment, operation 
ntenance costs and will provide a much 
of service for the Dundee field. 


turing the wells also has a definite effect 


ge turnover by lowering the cushion 
iirement for peak day deliveries, 
making cushion gas available for cur- 
ery. This means that with a higher 
or usage factor for a given field, sav- 
be realized by postponing or possibly 
ting construction of new storage areas. 


fracturing treatment found to be most 


W:; 


ful for the Dundee field is: 


id cleanout acid: 250 gal. 


iter and surfactant: 2000 gal. 


(el ec water: 10,000 gal. 


B 


l' 


nd (20-40 mesh) : 10,000 Ib. 
ection rate: 35-40 bbl/min. 
eakdown pressure: 1800-2200 psig. 


eatment pressure: 1700-2200 psig. 


During early fracturing attempts in the Dun- 
dee field, it was discovered that unloading the 
wells immediately after fracturing returned a 
greater percentage of the total processing fluid 
from the reservoir and that very little sand was 
returned. This made it much easier and less 
costly to clean up the wells and to turn them 
back into the line. This procedure has been 
followed for all the wells fractured in the field. 


Variations Tried 


Many variations of the fracturing treatment 
were tested in an attempt to improve the re- 
sults. Some of the variations included: 


1. Varying sand size for the total treatment 
or for tailing-out operations only, as well as com- 
plete elimination of propping agent. 


2. Variation of sand concentration. 


3. Use of mild acid in addition to gelled wa- 
ter. 


4. Variation of injection rates. 


5. Open-hole and set-through well comple- 
tions. 


6. Variation of treatment volume. 
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and all were run in the same well, Home Gas Company’s Miles Houck H-190, in Schuyler County, N. Y. 





Prior to any variation in treatment, a suffici- 
ent number of wells had been fractured satis- 
factorily to establish definitely a pattern or 
trend to be used as a basis for comparison. By 
using this approach each time a variation was 
made, it was possible to evaluate the results 
with a fair degree of certainty. Approximately 
20 wells had been successfully fractured before 
any variation in treatment was attempted. 
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The first area of experimentation was that 
of injection rate. An injection rate of 30 
bbl/min had been used successfully and it was 
decided to lower this rate to 10-15 bbl/min. 
This treatment resulted in a very low increase 
in open flow rate, averaging 1.2 times the 
initial open flow rate. Increasing the injection 
rate to 40 bbi/min had no significant effect on 
the results. 


Next, variations were made in the size of 
treatment. The 10,000-gal water and 10,000-Ib 
sand volumes were increased to 20,000-gal 
water and 20,000-lb sand treatments. Normal 
pressures and rates were required for this 
larger treatment, yet no significant difference 
in outcome was observed. 
Various sand concentrations ranging from Cosen Seams te Cickdnae eteliiets choad « nate. 
14 to 314 lb/gal were tested with no apparent rally-occurring vertical fracture. 
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Dundee gas storage field, containing 
icres and defined by an edge-water closure, 


he Pittsburgh Group Companies of Colum- 


tem to provide a 60,000-Mcf peak day 


the results. Different sand sizes also 


with no significant effect. 
was fractured without any propping 
There was a definite increase in 
rate, but not up to the estimated pat- 
the well was blown several months 
pen flow rate had materially dimin- 
was a very significant development 
wells, when blown as much as two 


ter treatment, not only had maintained 


ed open flow rate but had increased 
definitely establishing the fact that 


tures propped open with sand have 


increased the productivity of the 


© of completion had no effect on the 
results. Wells with casing or tubing 


eh the formation required from 500 


more pressure to break down the 
than did the wells with open-hole 
However, pressures required for 
treatment were essentially the same. 
is taken to determine if some im- 
could be made in the fracturing 
he standard core analyses for por- 
permeability were made along with 
tibility tests for possible swelling 
solubility and fluid loss. Maximum 
as 8°% and average was 2.7%. Max- 
meability was 50 millidarcies and 
as 8.3 md. Solubility to hydrochloric 


ved from 0 to 14%, and no clays were 
to create swelling problems. 
re did show a naturally-occurring ver- 


re throughout the bottom 3 ft along 


a 

deliverability to local markets. Fracturing 34 of the 
wells resulted in a 28.4% boost of peak day deliver- 
ability from these wells. Contours mark sub-sea 
depths of Oriskany sandstone. 


with several interesting fossils. This informa- 
tion led to speculation that the fractures are 
vertical throughout the field. This would also 
explain the apparent indifference the formation 
exhibits for the type of well completion. 

A 5%-acid fracture treatment was per- 
formed on three wells after the core analysis 
showed a favorable solubility to HCl. Results 
for the three wells were substantially below 
average and the acid-fracture treatment has 
not been attempted since. As yet, no reasonable 
explanation has been developed for this ap- 
parently peculiar behavior. 

The Dundee field can be considered com- 
pletely successful. It can deliver 60,000 Mef on 
the peak day and its annual turnover of gas is 
4,500,000 Mcf. Much of its success is due to 
the outstanding results of the fracturing pro- 
gram. Without a doubt, more wells, more lines 
and more compressor horsepower with an at- 
tendant increase in cost of service would have 
been required if fracturing had not been of 
such benefit. 
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by Wallace B. Johnson 


Don’t Overlook 
Permeability Profiles 


— or injection profiles are emerging 
dramatically as diagnostic tools in workover and 
remedial planning. Recent developments permit 
you to obtain them with minimum effort and 
nominal expense and, even in the more expensive 
cases, you get valuable information that com- 
pletely overshadows the cost. 

Increasing activity in waterflood projects has 
helped stimulate interest in profiles, and, as a 
result the value of profiles in production well per- 
formance is being made more apparent every 
day. 


How to Obtain Profiles 


You can use two basic methods to obtain per- 
meability profiles: (1) radioactive isotopes and 
(2) mechanical. 

There are two commonly used radioactive 
isotope surveys. One is a survey whereby radio- 
active isotopes are discharged into the well 
stream and timed over a measured interval. This 
is a velocity type survey based on fluid travel 
rate. A special gamma tool is used. This survey 
can be run through tubing. 

The second radioactive survey disperses 
isotopes into one of two injection streams. Fluid 
injection rates are proportioned between tubing 
and casing by control of pressure and rate. The 
two fluid columns are manipulated in such a way 
that an interface is established and determined 
by radiation intensity. Injection quantities are 
then calculated from these data. This survey 
uses a small (144 or 154-in. OD) gamma tool 
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which is operated inside the tubing string. 

There are also two mechanical methods in use 
today. The first is a conventional spinner run 
in the casing or open hole only. Tubing must 
be out of the hole. This survey measures injec- 
tion or produced quantities by spinner rate and 
use of a calibration curve based upon fluid 
velocities. 

The second mechanical survey is a through- 
tubing tool using an impeller and an inflatable 
packer. This small tool (144-in. OD) measures 
injected or produced volumes quantitatively 
by forcing all fluid through the impeller section. 
The packer is of such a design that multiple 
settings can be made in casing or open hole 
on the same run. Also, direction of fluid move- 
ment can be determined from the known diree- 
tion of spinner rotation. 


When to Run Profile 


Often in waterflood operations, the question 
is asked, “When should I run an injection pro- 
file?’”’ The exact time depends upon a number 
of factors: type of reservoir, original well com- 
pletion, production performance during primary 
recovery, previous well treatments and work- 
overs. 

This information and its importance varies 
with each flood project. In some fields, previous 
production experience has indicated thief zones, 
gas sands of high permeability or other un- 
desirable sections. These wells should be sur- 
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veyed prior to conversion to injection wells so 
that the workover can be properly planned, then 
surveyed after workover to check the job. In 
fields where it is definitely known that no un- 
desirable downhole conditions exist, the profile 
might be delayed until a steady or smooth in- 
jection rate is established. 























When you consider the money invested in the 
flood project, then time becomes important be- 
“ause time means interest. For example, say 
that the project investment totals $700,000 and 
yearly operating costs are $43,800 ($120 per 
day) averaged throughout the life of the flood. 
Also, suppose that calculations indicate a pay- 
out in the third year of operation. Should the 
injection water not go into the zone to be 
flooded and the project be delayed three years, 
then earnings have been lost. Interest on the 
money tied up for the additional three years 
would amount to $142,084 at 6° or $301,184 
at 12%. 

Injection profiles could have been obtained 
for a total cost of from $10,000 to $15,000. Pro- 
files obtained in the initial phase of injection 
would have warned the operator that the flood of entry and volume of water being injected in a 
was not going to perform in the most efficient West Texas waterflood project. 
manner. 

While these figures are impressive, they do 
not take into consideration the extra mainte- 
nance, repairs and replacements of equipment 





TOOT OSE HEHEHE HEHE HEEEOSSEOSEESEEE 











FIG. 2. Two profiles in an injection well show distri- 
: 2 bution of injection water before and after highly- 
nor changes in labor rates or crude prices. But, permeable zone at top of section was worked over. 
they certainly are indicative of the order of 
magnitude of the risk taken when water is put 
underground “helter-skelter.” 


INdESTION Pho ties {>t} some 


Fig. 1 illustrates a profile that was run to 
check injection. The profile showed the 
water to be going into the oil sand. Only 5% 
of the injected water was going into the zone 
from the liner seat to a point 16 ft below. In 
this well, a liner had been cemented through a 
section known to be a depleted gas sand of high 
permeability. Also, a water-bearing lime section 
exists a short distance below the sand to be 
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flooded. 

Fig. 2 is a profile obtained on an injection well 
after water breakthrough had occurred in the 
offset producing well. This well is completed in 
a dirty and tight lime with low porosity. The 
first profile showed water to be leaving the 
borehole just below the casing seat. The zone 
taking water was squeezed with cement. The 
hole was drilled and cleaned out to bottom and 
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Well treatments receive special benefits 
from permeability profiles in West Texas- 
New Mexico area where most of the for- 
mations are thick limes with varying streaks 
of porosity and permeability. 
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rT FIG. 3. Effect of injection rate is shown in these two 
leanne SAY CRLIPER B! itweiiereten profiles. At 72 bpd, all water was entering the middle 
Ssese = set of perforations. At 192 bpd, all perforations 

==== took water. 
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\ thief zone which was taking 15% of this FIG. 5. Source of production at three different pro- 

production was discovered in a produc- ducing rates was determined from three profiles. 

e. Proper workover corrected this loss of Productive zones dropped from 5 to 3 when choke 
was reduced from 30/64 to 20/64-in. 
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was not treated. Water injection was resumed 
and a second profile run to check injection. The 
second profile (after remedial operations) indi- 
cated water injection throughout the formation. 

These two profiles, even though run on an in- 
jection well, indicate that the first profile most 
likely represents the zone that produced most 
of the oil during primary life. During primary, 
the well was acidized and several years later 
fracture treated. The fracture treatment was 
down the casing at 1300 psi and 19 bpm. Water 
injection after workover is at a lower pressure 
and rate. Hence, it appears that both treat- 
ments entered the zone as shown in Fig. 2 (first 
profile). This illustrates the need of a profile 
to design and evaluate well treatments. In this 
case, selective well treatment could have en- 
abled the lower zone to produce and make better 
use of original reservoir energy. 


The next well shown was to be an injection 
well and the operator wanted to know what 
effect different injection rates would have. Fig. 
3 shows the profile at an injection rate of 72 
bpd. At this rate and zero wellhead pressure, 
all the fluid was going into the middle set of 
perforations. The injection rate was increased 
to 192 BPD (zero pressure) and the profile 
changed as shown. At this rate, all three zones 
were taking fluid in a distribution approximat- 
ing the perforation density. 


Fig. 4 is a producing well that started making 
large quantities of water. A production profile 
was run which showed fluid entry at the top 
perforations. Fluid was flowing to the surface at 
90 bpd. Also, from the same point, fluid was 
moving downhole at 16 bpd and into a lower 
set of perforations. This phenomenon has been 
detected in numerous production and injection 
wells in West Texas. 


Fig. 5 shows a Devonian producing well. This 
is a hard lime, gas-solution type reservoir found 
throughout the West Texas-New Mexico area. 
In this case, the operator was interestéd in 
evaluation of a fracture job and what effect 
different producing rates would have. The pro- 
file was run while the well was producing on a 
30/64-in. choke. At this rate, five zones were 
found to be producing. The choke was reduced 
to 24/64-in. and the profile showed that only 
the top three zones were then producing. The 
third choke size, 20/64-in. changed the profile 
again. At this rate, only the two top perfora- 
tions were producing. These profiles indicate 
that the various zones produce at different 
draw-downs and that about 100 psi difference 
in pressure is causing this. 
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The five wells discussed illustrate some of the 
uses of a permeability profile: 
In secondary recovery — 

1. To determine if thief zones and non-pro- 
ductive zones are properly isolated. 

2. To determine if injection fluids are enter- 
ing various zones as desired. 

3. To make sweep efficiency and 
through calculations. 


break- 


4. To determine if corrosion products are 
plugging main zones or altering downhole in- 
jection patterns. 


In workover and remedial — 

1. To determine location for packer seats to 
isolate water or gas. 

2. To locate proper point for plug-back with 
cement. 

3. To determine need for selective acid or 
fracture job. 

1. To design selective well treatment. 


A great amount of money is spent in acid and 
fracture work in the West Texas-New Mexico 
area. Most of the formations are thick limes 
with varying streaks of porosity and permea 
bility. Also, they are broken up with shale and 
sand stringers. These conditions require selec- 
tive zone treatments to obtain the desired re- 
sults. When one considers that such treatments 
range from $4000 to $16,000 in total cost to the 
operator a permeability profile can be valuable 
in planning such jobs. There is growing evi- 
dence that many well treatments do not give 
desired results because the treatment goes into 
some unsuspected non-productive or thief zone. 
Proper use of profiles in well treatment will re- 
sult in a higher success ratio and reduced treat- 
ment and completion costs. 


About the Author 
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Component parts of new rock bit design. One shank section with cutter cone has 
been set in position inside the sleeve to show how the circular wedge functions. 


e resting on top of adapter sub in the Assembled replaceable cutter cone type rock bit 
position when these two parts are shows close resemblance to conventional triple cone 
the sleeve at left. rock bit. Holes in sleeve position each shank section. 
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New Bit Uses 
Replaceable Cutter Cones 


7. can put together your own two —or 
three — cone rock bit in the field and, after 
use, take it apart to replace worn cutter cones. 
Making possible this unconventional operation 
is an unusual drilling bit design first intro- 
duced by Varel Manufacturing Co. of Dallas, 
Tex., about 1! years ago. 

Primary application, then and now is for 
drilling seismic shot holes and blast holes in 
mines and quarries. 

It has evolved, through modifications of the 
basic design, to include 414, 414, 434, 6 and 
614-in. OD rock bit sizes. 

3asic construction of cutter cones and shank 
sections is very much like that used in con- 
ventional oil well rotating cutter cone rock bits. 
The new bit resembles the conventional triple 
cone rock bit but has a longer body. And, it 
functions in the same way. Its primary differ- 
ence is a design that permits assembly or dis- 
assembly in the field. 

Basic parts are: (1) adapter sub; (2) sleeve 
or collar; (3) circular wedge or spacer wedge; 
and (4) shank sections with cutter cones. 

The shank section that includes a cutter cone 
looks very much like the conventional rock bit 
cutter cone. It has ball and roller bearings and 
a bushing sleeve-type bearing. Taper and size 
of the shank is varied according to bit size. 
However, the same size shank is used on a two 
or three-coned bit for any given size bit OD. 
A double taper is milled on the shank as the 
first machining operation. Subsequent machin- 
ing is oriented to this first double taper to make 
a precise and positive alignment when the bit 
is assembled. Forged buttons on the outside of 
the tapered shank serve to orient or position 
each of these sections inside the sleeve or collar. 

The circular wedge has 90-deg vee-cuts at an 
incline to its longitudinal axis. A three-cone bit 
would have three cuts in the wedge while a two- 
cone bit would only have two. Holes in the 
wedge segments of the circular wedge make 
it possible to employ jets for use with air, gas 
or liquids as the drilling medium. Interchange- 
able jet nozzles may be used in the center hole 
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in this circular wedge for added jetting action. 

A special heat-treated alloy steel sleeve serves 
as the body of the bit and holds the parts to- 
gether. Inside the upper end (in relation to the 
bit’s drilling position) of this sleeve are heavy- 
duty, square-shouldered, non-tapered threads. 
These threads accept the adapter sub which 
forces the circular wedge between the shank 
sections. 

To assemble such a bit, the circular wedge 
is first placed inside the sleeve or collar. Since 
its outside diameter is greater than the inside 
diameter of the square-shouldered threads of 
the sleeve, the circular wedge must be inserted 
in the opposite end. The shank sections... two 
or three, as the case may be...are set inside 
the sleeve so the buttons on each shank fit in 
the holes in the sleeve. When all shank sections 
are in place, the bit is turned over so it rests 
on the cutter teeth, to allow the circular wedge 
to drop down between the shank sections. The 
adapter then is screwed into the sleeve and 
made up tight. 

Disassembly is just as simple, for the adapter 
sub is broken out easily from the sleeve because 
of square shouldered threads. Worn cutter 
cones can be replaced on the rig floor with new 
shank sections without discarding the other 
parts. 

Designer of the replaceable bit, Charles Bron- 
son, chief engineer for Varel, relates that ex- 
perience to date in mining and quarry opera- 
tions indicates that this unique bit design has 
resulted in longer bearing life. Reason for this, 
he reports, is the assembly’s inherent flexibility 
that dampens shock loads. 

Bit weights of 35,000 Ib on the 614-in. bit 
are not uncommon. 

This new type replaceable two or three-cone 
rock bit has been tested in deeper holes for oil 
and gas well drilling. The basic design idea, 
however, lends itself to larger diameter sizes 
because it permits an increase in the number 
of standard shank sections to make a multi- 
cutter rock bit. 
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by Lowell A. Murphy 


Special Rig 
Tackles Deep Workovers 


ly necessity is the mother of invention, then 
credit the South Louisiana oil fields with giving 
birth to a most 
workover rig. You can see towering over this 
region what at first glance looks like a big sub- 
mersible drilling rig but what in reality is a 
deep-well servicing and workover barge rig ca- 
pable of working to 17,000 ft with 27%-in. drill 
pipe. 

This rig is owned by Mallard Well Service, 
Lafayette, one organization that has risen to 


unusual well servicing and 


meet South Louisiana’s special demands on oil 

men and equipment. 
Started in 1952 by E. F. 

two rigs and nine employees, the company has 


“Gene” Fullen with 


grown to its present size of four land rigs, one 
barge rig and 49 employees. While this growth 
is certainly an indication of the company’s suc- 
cess, perhaps a more significant indication is 
the fact that all of the company’s men and 
equipment have been operating for some time 
at near 100° availability. 

What does it take to service and work over 
wells successfully below 10,000 ft? In a nut- 
shell, it requires competent personnel operat- 
ing sound equipment specially designed to do 
the job. While this simply-stated formula is, 
of course, the foundation of success in any op- 
eration, perhaps it is best typified in Mallard’s 
Barge Rig 3. 

At first glance, the big Barge Rig 3 looks like 


Rig 3, Mallard Well Service’s big barge rig, operates 
in the inland waters of the Louisiana Gulf Coast. 
Measuring 125 ft by 36 ft, the barge is fully eauipped 
to workover the area’s deep wells to a depth of 17,000 
ft with a 2%-in. drill pipe. 
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one of many submersible drilling rigs operating 
in the inland waters of the Gulf Coast. A 126-f| 
cantilever derrick with a 420,000-lb capacity 
towers over the double-drum drawworks pow- 
ered by two sets of twin diesel engines (600 
hp). The spacious rig floor is 15 ft above the 
uncluttered barge deck, providing plenty of 
room for the 6-in. Series 1500 annular blowout 
preventer and the combination ram-type blow- 
out preventer and fluid operated master valve. 

But in spite of its similarity to a big drilling 
rig, this unit was conceived and constructed for 
the exclusive job of deep-well servicing and 
workovers and is kept busy doing that job. The 
rig rarely works at depths shallower than 10,- 
000 ft. It works at a rate competitive with 
smaller rigs designed specifically for more ex- 
pensive drilling operations. 

The welded steel barge measures 125 ft long, 
36 ft wide, and 11 ft deep. A 10-ft wide slot 
extends 9!. ft inside the centerline of the der- 
rick. The 7000-gal fuel tank is located at the 
end of the barge with a 25-kw generator pow- 
ered by a 70-hp diesel engine and a utility unit 
consisting of a 6-cfm air compressor and a 25- 
kw generator, both driven by a single 106-hp 
diesel engine. 

The main mud pump is a 7!e-in. by 12-in. 
pump powered by a 305-hp diesel engine. An- 
other pump, rated at 5000 psi maximum work- 
ing pressure, is equipped with a torque con- 
verter and driven by a 200-hp diesel engine. 
A 6-in. centrifugal mud-mixing pump, a 2-in. 
centrifugal water pump, and an air compressor 
are all powered by a 200-hp diesel engine. 

Two 28-ft by 714-ft by 514-ft mud tanks 
hold a total of 400 bbl of mud. The shale shaker 
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drawworks powered by two sets of Mud system includes a 6-in. centrifugal mud-mixing 
engines (600 hp) form the heart of Rig 3. pump and a 2-in. centrifugal water pump driven by 
ntilever derrick with 420,000-lb capacity the 200-hp engine at far right. Steel mud tanks hold 
a total of 400 bbl of mud. 


the rig floor. 


res encountered in the Gulf Coast area E. F. “Gene” Fullen (left), owner of Mallard Well 
tantial blowout preventer equipment. Service, founded the company in 1952 with two rigs 
nsists of a 6-in. Series 1500 annular and now operates four land rigs and one barge rig. 
Gilbert Hebert (right) is toolpusher on Barge Rig 


| a fluid-operated combination ram-type 
3 and has been with Mallard for three years. 


| master valve. 
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below the rig floor to leave the bottom. Two heavy anchor columns at opposite 
clear and unobstructed. corners of the barge are weighted into the bot- 
litioned crews’ quarters located on tom to prevent any lateral movement of the 
the barge contain beds for six men, submerged barge. The rig is then ready to go 
electric kitchen. to work. 
the rig on a location is a precise Mallard’s land rigs are led by Rig 4 which has 
After the barge has been towed to a single-drum drawworks powered by a 260-hp 
a tug, submerged jets of water are natural gas or butane engine with torque con- 
the barge over its exact location verter. Its 96-ft steel mast-type derrick has a 
ellhead entering the slot. When the capacity of 250,000 lb and all equipment is 
potted, ballast tanks are pumped full mounted on a heavy-duty tandem trailer. The 
sink the barge until it rests on rig inventory also includes a 714-in. by 10-in. 
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plastic-coated tubing! 
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In corrosive wells ... or to resist costly paraffin 
buildup ... operators are turning more and more to 
plastic coating the I.D. of tubing. The joint is the 
critical spot in this operation: if coating flows over the 
end of the pin, it will hold off a tight-sealing makeup; 
if coating stops short of the end of the pin, the critical 
sealing point is left unprotected. 

Standard Hydril “CS” Tubing Joints are the ideal 
answer where the problem is to retard paraffin buildup, 
to resist mild corrosion or to run in corrosion-inhibited 
wells. Coated to the 90° bore shoulder and made 

up power-tight, the “CS” joint seats metal-to-metal at 
all three seals, and the coating closes coat-to-coat 

to protect them. 




















“CS-CB” 


HYDRIL “CS-CB"* JOINT 
ASSURES TOTAL PROTECTION 


For extremely corrosive gas-condensate wells, the 

Hydril “CS-CB” Tubing Joint incorporates a resilient 
corrosion-resistant Teflon ring. When this joint is made 
up power-tight, the Teflon ring is compressed between the 
plastic-coated shoulders for total coverage ... and 

total protection. 

For details on Hydril joints for plastic-coated tubing, 
including proper coating techniques, see your Hydril 
representative, or write for Bulletin PCT-59. 


“CB” means Corrosion Barrier 


drill pipe...casing...or tubing...your best connection is HYDRIL! 


HYDRIL COMPANY 


714 West Olympic Boulevard, Los Angeles 15, California 
Factories at: Los Angeles; Houston, Texas; Rochester, Pa. 


Petroleum Engineer December 1961 


SALES OFFICES 


California: Bakersfield, Los Angeles, Ventura 

Louisiana: Harvey, Lafayette, New Iberia, Shreveport 
Oklahoma: Oklahoma City, Tulsa. 

Pennsylvania: Rochester. 

Texas: Corpus Christi, Dallas, Houston, Midland, Odessa. 
Wyoming: Casper 

New York: New York 

Canada: Calgary, Edmonton 


For Further Information on Advertised Products See Reader Service Card 91 











MUD HOPPER [GC] 


6-IN. CENTRIFUGAL 
MUD-MIXING PUMP 














7Y%q X 12-IN. 
SLUSH PUMP 











5000-PSI 
130-HP PUMP 








Plan of barge deck shows the major pieces of equip- 
ent on Barge Rig 3. The crews’ living quarters are 


slush pump powered by a 191-hp engine, a 5-in. 
by 10-in. slush pump driven by a 161-hp en- 
gine, and a 6-in. centrifugal mud-mixing pump 
powered by a 100-hp engine. A 414-in. by 6-in. 
water pump is powered by a 25-hp engine. A 
6-in. Series 1500, fluid operated combination 
blowout preventer and master valve is ulso 
provided. 

Rigs 7 and 9 are almost identical, both hav- 
ing single-drum drawworks and a 65-ft, 150,000- 
|b steel mast-type derrick. The units carry 6-in. 
Series 600 to 900, manually-operated blowout 
preventers. A racking board permits standing 
pipe in the derrick in singles, and rods can be 
hung in a rack in doubles. Power tubing tongs, 
hand tools, slips, elevators, etc., are available 
for working with 2 or 214-in. tubing and rods. 

Rig 1 is a single-drum drawworks unit and 
has a 51-ft, 90,000-lb mast-type derrick. A 6-in. 
Series 600 to 900, manually-operated blowout 
preventer accompanies the rig. Power tongs 
and hand tools are provided for working with 
2 and 214-in. tubing and rods. 

While Mallard president, Gene Fullen, is jus- 
tifiably proud of his equipment, probably his 
most valuable asset is his well-trained and loyal 
crews. Realizing several years ago the impor- 
tance of competent personnel, Fullen estab- 
lished a hiring procedure which has resulted in 
a current personnel turnover of less than 1% 
per month. 

When one of the rig crews needs a new man, 
the driller selects a candidate from the various 
applicants. This man is then interviewed at the 
company’s main office and his references and 
work history for the previous two years are 





SHALE 











SHAKER 




















located above the fuel tank and light plants (left) 
and a 36-ft by 50-ft pipe rack extends to the rig floor. 


checked immediately by telephone. If his expe- 
rience is favorable, he then must pass a thor- 
ough medical examination before finally being 
hired. 

The company provides at no cost to the em- 
ployee group insurance protection which in- 
cludes life insurance, disability benefits, and 
hospital, medical and surgical benefits. Depend- 
ents of the employee can participate in the 
hospital, medical and surgical coverage under 
the group rates. 

Such sound hiring practices and employee 
benefits have helped Mallard Well Service re- 
duce personnel turnover from an average of 
around 16% per month in 1959 to less than 1% 
in 1961. 

As drilling continues to go deeper and fewer 
new fields are found at shallow depths, the con- 
tractors equipped to work on these deep, high- 
pressure wells will be more and more in de- 
mand. Specifically, in the four coastal parishes 
of Southwest Louisiana, the average explora- 
tory well drilled in 1960 was 13,500 ft deep. 
In 1959, this figure was around 13,200 ft. 

It will take more than merely big equipment 
to service these wells. The successful well serv- 
icing and workover contractor, in this area or 
any other area of deep, high-pressure wells, 
will have specially-designed rigs run by well- 
trained men. He will be a sound technician and 
a good businessman — and a little bit of luck 
won’t hurt him. 


Lowell A. Murphy is associate editor of PETRO- 
LEUM ENGINEER. 
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WITH A BAKER 
ANCHOR-CATCHER 
there is no movement 


after setting, because 


both cones are in full 


wedge-contact with the 


slips, which are in grip- 
contact with the casing 





“This 
no-movement 
slip-cone design 
makes the Baker 
Anchor-Catcher 
different...” 








NEW BAKER TUBING ANCHOR-CATCHER COMPLETELY 
ELIMINATES VERTICAL MOVEMENT AT ANCHOR 


Even deep wells can now be pumped more efficiently 
and with greater safety, because of Baker’s 
“no movement” anchor-.atcher principle. 


Catches Tubing Is no movement really important? It is... both in anchoring 
ont — and catching tubing. This anchor-catcher stays exactly where 
ati he a you set it. Because it can’t move downhole, it won’t overstress 
part. Possibility of a tubing. Its positive, no-movement grip maintains the proper 
coincident rod part tension, once applied, to eliminate breathing and buckling... 
is greatly reduced . ° . . 

thereby reducing tubing and coupling wear and assuring 
maximum pumping efficiency. 

The Baker Anchor-Catcher stays put—virtually catching 
parted tubing before it falls. The possibility of rod parts is 
greatly reduced and fishing jobs are simplified. 

To learn more about the way in which this new Baker 
Anchor-Catcher (Product 698-B) can help you produce more 
oil at less cost, write for Bulletin 391. Baker Oil Tools, Inc., 
P.O. Box 2274, Terminal Annex, Los Angeles 54, California. 





CONVENTIONAL 
ANCHOR-CATCHER 
Insufficient tension may 


allow the cones to slam TUBING ANCHOR :.-CATCHER 


back and forth between 


the anchoring (A) and BAKER OIL TOOLS, INC. HOUSTON | LOS ANGELES | NEW YORK 


-atching ‘(B) positions 


c ~ . 


Petroleu m Enginee r | Jecem I ver 1961 For Further Information on Advertised Products See Reader Service Card 





Corrosion 
Causes 
Unusual 
Workover 


by Doyle L. Jones 


16" 35-Ib 
Conductor Pipe 


-70' 


— 10 3/4" 40 I/2-Ib 
Surface Casing 


-1426' 


: Liner Hanger 


es"-3643' 


2 3/6" Tubing 
(Plasticoated) 


2 3/8" x 4" 

Inflatable Packer 

: (l-in 1D) 
-7652 


7" 26-Ib 
Production Casing 


-7727' 
. 7 Perforations 
“7730 


—7745' Top of 
Cement Piug 


-7760' 


FIG. 1, Unusual solution to a difficult workover prob- 
lem is schematically shown. Note how inflatable 
packer makes it possible to set tubing through a 5-in. 


~ 


iner and to packoff inside 7-in. casing. 


Wi at began as a simple job of inspecting one 
of the first plasticoated tubing strings in a 
South Texas field well turned into a complicated 
workover. Corrosion damages directly and in- 
directly resulted in: 


‘ 


Setting a “scab” liner 

Unusual difficulty in killing the well 

A parted tubing string 

An unusual method of testing casing 

A unique method of packing off the tub- 
ing-casing annulus 

Replacement of the tubing string 


This well produces oil, gas and salt water 
from the Upper Frio formation at 7730 ft. It 
was a conventional completion with 7-in., 26-Ib 
production casing cemented to 7760 ft and top 
of the cement plug located at 7745 ft. The well 
was equipped with 2-in. OD internally-plasti- 
coated tubing. The tubing was not packed off 
on bottom. 

Original intent was to kill the well with mud, 
pull and lay down the plasticoated tubing for 
inspection, rerun the tubing, swab-in and put 
the well back on production ...a simple pulling 
job in anybody’s books! But, the job became 
more complex than ever expected. Subsurface 
corrosion had been at work and was found later 
to be much more severe than anticipated. 

Final well hookup is shown schematically in 
Fig. 1. 


Condition of Well 


Upon going back into the well, the tubing 
string was found to be parted at about 1100 ft 
below the surface in a special type circulating 
valve used to unload the well after the last 
workover. After considerable difficulty, the well 
was finally killed with an 18-lb/gal mud. Corro- 
sion damages had caused the tubing string to 
part in nine different places, complicating its 
removal from the hole. After days of fishing 
and pulling, most of the 2-in. tubing string was 
recovered except 114 joints which were left 
on bottom. 

After the tubing had parted at 1100 ft, the 
produced well fluid took the path of least re- 
sistance, which was into the annulus. Over an 
extended period, corrosive fluids in this well 
stream caused extensive corrosive damage to 
the outside of the tubing and probably to the 
internal surfaces of the production string of 
casing. After the 2-in. tubing was removed, the 
plasticoated internal surfaces were found to be 
in excellent condition as indicated in Fig. 2. 
Outside condition of the tubing string is also 
indicated in this figure, as well as in Fig. 3 
which depicts the condition of a recovered 
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GOOD MEN 


GOOD TOOLS 








Baker provides the right tool (or tools) and 
accessories for any remedial or stimulation job. 


1 Baker Retrievable Full-bore Ce- 
menter (Product 410) is an impor- 
tant squeeze cementing, fractur- 
ing, acidizing, testing packer. It is 
teamed with 2 Baker Retrievable 
Bridge Plug (Product 677-C) in 
straddle operations, either single- 
zone or selective multiple-zone. 
Cementer and Plug together can 
straddle a virtually unlimited dis- 


tance. And any number of zones 
can be treated in one round trip 
3 Baker Drillable Cement Retainer 
(Product 400) sets the industry 


standard for dependable high- 


performance squeeze cementing 
4 Baker Drillable Wire Line Bridge 
Plug (Product 400-N) is the indus- 
try’s most available and most reli- 
able bridge plug. 


Dependable remedial 


and stimulation 


service demands both. 
Baker offers both. 


YOU ARE LOOKING at four of the most 
respected well-service tools in the indus- 
try. They command respect because their 
performance is consistent and reliable. 
They have proved themselves in thousands 
of critical downhole operations. 

Simplicity is important in service tools. 
A simple tool is a reliable tool—and it is 
easier to control when it’s in the well. Sim- 
plicity of design is one important reason 
for the success of Baker service tools. 


YOUR BAKER SERVICEMAN lives and works 
in your area—and he knows the well- 
service problems of your area. 

His local knowledge is vital. It helps 
keep him—and you—out of unforeseen sit- 
uations. It helps him sense trouble before 
it starts. It guides him—and you—when you 
get into something you couldn’t anticipate. 

A Baker Serviceman does his work with 
confidence and authority. He knows his 
area, and he knows Baker tools. He’s a 
tool specialist. Baker tools are his only 
business. He’s a good man to call for your 
next remedial or stimulation job. 
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on of tubing revealed that plasti- 

| surfaces held up well under severe 

nditions. Un-coated external surfaces of 
damaged critically. 


and the circulating valve that had 
parted in the string at about 1100 ft. 
the casing or liner, or possible com- 
behind the liner, was suspected, 
extensive corrosion damage to tub- 
of mud while circulating to kill the 
the previous workover of this well, 
OD 18-lb liner had been set from the 
3654 ft inside the 7-in. production 
shown in Fig. 1. 
practice would have been to run a 
nd pressure-test the casing. But, in 
the internal diameter of the liner 
vhich the packer must pass was only 
Below this liner is 7-in. casing with 
6.776 in., in which the packer is set. 
re line tests were run to locate the 
leak, but these tests were not con- 


was made to attempt a pressure test 
l-in. inflatable production-injection 
ther than to pull the liner and pres- 
ith a conventional packer. The in- 
ker was run on 2-in. tubing through 
ner and then set below it in the 7-in. 
7640 ft. The annulus was pressure- 
1500 psi for 30 min, which proved no 
mmunication. 
such a relatively large volume of 
300 bbl) had been lost in the 
was decided to run gas-lift valves 
ng string to unload and clean up the 
remove it after several weeks of 
After the casing was tested, the 
sulled from the hole, re-dressed and 
string consisting of 249 joints of 


FIG. 3. Deteriorated condition of tubing joint with 
recirculating valve which had parted at about 1100 
ft below surface. What appears to be mud is actually 
corroded metal. 


23-in. plasticoated tubing equipped with gas- 
lift valves. After setting the packer below the 
5-in. liner in the 7-in. casing to 7652 ft, the well 
was unloaded and tested for several days. 

The packer failed because of high differential 
pressure across it (about 1100 psi) after un- 
loading the annulus to 3100 ft through the gas- 
lift valves. Differential across this packer was 
limited by the large ratio of expansion from 
its 4-in. OD size to 6.776 in. ID of the 7-in. 
casing. 

Packer, tubing and gas-lift valves were pulled 
and packer re-dressed and re-run on the 2%¢%-in. 
tubing. The packer came back into the liner 
with no difficulty. 

The well was swabbed in and has been pro- 
ducing for several months with zero casing 
pressure. 

Corrosion, a major production problem in 
this particular field, is controlled by completely 
plasticoating internal walls of tubing strings 
and by isolating casing-tubing annulus. Each 
well is tested every three months for tubing 
string leaks as a further safeguard against 
casing and external tubing corrosion. If a leak 
is found, the well is worked over immediately. 


Acknowledgment 


Days of anxiety, sweat, planning and figuring went 
into this briefly described workover case. Thanks are 
expressed to those who participated in it, and to Ver- 
non Stewart, Lynes Inc., who worked out the inflat- 
able packer solution. 


Doyle L. Jones is a petroleum engineer for The 
Ohio Oil Company at Bay City, Texas. 
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Q-BROXIN, after six years of 
successful field use, is still 
the most useful and versatile 
mud treating chemical since 
quebracho was first used 
many years ago. Q-BROXIN 
made it possible to thin, de- 
gel and control filtration in 
fresh water mud, salty mud 
and calcium contaminated 
mud. Q-BROXIN does not 
require a narrow pH range 
for continued efficiency in 
any mud. 


Use Q-BROXIN for control- 
ling viscosity, gels and fil- 
tration— 


in fresh water mud 
in salty mud 
in gypsum mud 
in hot muds 
in high pH muds 
in low pH muds 
in any weight mud 
also— 
© for emulsifying 


® to breakover and 
maintain lime mud 


® to breakover and 
maintain gypsum mud 


Write for technical information 


*Registered Trademark of 
Puget Sound Pulp & Timber Co 
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Brief notes on selected oil field patents recently granted 


What’s New in Patents 


Wells Drilled Cheeks Production 
With a Jack Hammer Meter Periodically 


A means of periodically checking the performance of 
the production meter 42 in a lease automatic custody 
transfer system is provided. A check meter 50, is con- 
nected ir series with the production meter. Once a day, 
for example, oil flow is run through both meters for a 
limited time. At the end of that time, the check meter 
is bypassed or cut out of the oil flow line. If there is a 
substantial error in the production meter, this method 
detects the degree of difference automatically. An alarm 
system is provided along with controls for stopping 
flow of production fluids through the system. Patent 
2,958,218, Automatic Custody Transfer of Crude Oil, 
R. W. Hill. 








A well is drilled with a 
jack hammer 7 which is sus- 
pended on cable 6. Air line 
17 conveys compressed air 
from compressor 2 to the 
hammer. Both compressor 2 
and rotating drum 3 are 
mounted on a truck. The bit 
8 is attached to a reciprocat- 
ing shaft 9 which extends 
downward from the jack 
hammer. The hammer is 
aligned in the hole by means 
of retainers 10 placed 
around the hammer. The 
ball bearings 11 in the re- 
tainers engage the sides of 
the hole. Cuttings are car- 
ried to the surface by an air 
pressure system in which 
high-pressure line 12 dis- 
charges air into a funnel- 














These patents were selected by Paul H. 
Johnson and James R. Head, patent attor- 
shaped opening 16 of tube neys in Tulsa, Okla. If you want a copy of 
15 which is connected to low these patents for further study, write the 
pressure line 13. Patent No. Commissioner of Patents, United States 
2,997,120, Method of Drill- Patent Office, Washington, D. C. Price is 25¢ 
ing Wells and Apparatus for each copy. 

Therefor, J. T. Kendrick. 
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Down-Hole Separator 
For Flowing Wells 


A down-hole system simultaneously separates 
salt water from produced hydrocarbon fluids and 
injects the water into formations located either 
above or below (as shown in sketch) the producing 
formation. The apparatus is for particular use 
with flowing wells where combined production 
fluids rise vertically through a production stand- 
pipe within the well. As the mixture of hydrocar- 
bon fluids and water are discharged at the open 
upper end 25, its velocity is reduced. The water 
drops out into a reservoir 26 while the hydrocar- 
bon phase moves upward within the well where it 
is recovered by well known methods. The sepa- 
rated water flows downward through a special 
bypass conduit 27 around the vertical riser and is 
discharged into a lower formation 13. Patent No. 
2,986,215, Salt Water Disposal System, C. L. Barr. 











Hydraulic Swivel Eliminates 
Rotary Table 





An hydraulic power unit powered by fluid flow- 
ing through conduits 177 and 178 rotates the drill 
string. Attached to the power unit 29 is a torque 
arm with a sliding connection to column 25. Drill- 
ing mud circulates through flexible hose 23. The 
device is raised and lowered by a traveling block 
17. The idea eliminates the usual rotary table and 
kelly in drilling operations to speed up rotary 
drilling of wells. Patent No. 2,998,084, Fluid Oper- 
able Power Device for Well Operations, G. D. 
Johnson, et al. 








Combined Scrapers 
Remove Paraffin 


[his paraftin remover combines both fixed and 
movable scrapers which are alternately spaced 
along the sucker rod. The fixed scrapers 1 clean 
the inner surface of the tubing and contain the 
travel of the movable units 5. The latter scrape 
the inner walls of the tubing as well as outer sur- 
faces of the sucker rod and prevent build-up of 
paraffin on either surface. Both scraper elements 
are made of plastic. The movable scrapers spiral 
around the rod and provide a “screw action” as 
they move up and down with the reciprocating 
motion of the sucker rod. The fixed scrapers are 
frictionally attached to the rod with a unique 
system of slots. Patent No. 2,997,106, Paraffin 
Scraper Combination, J. C. Tripplehorn. 





























Drill Bit Is Retrievable 





A wire line retrievable drill bit is described in 
this patent. The free drill bit assembly 15 is low- 
ered into a drill pipe and locked in a special seating 
collar at the lower end of the pipe. A cup-type 
piston 39, operated by drilling fluid pressure, locks 
the assembly in position and expands portions of 
the drill bit 27 outwardly to drill a hole of a diam- 
eter larger than the outside diameter of the pipe. 
Drill fluid pressure and piston design are such 
that leakage occurs past the piston into the drill 
bit assembly to circulate through fluid channels 
25, 26. Patent No. 2,997,119, Drill Bit Assembly, 
- QO. Goodwin. 
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\ing unit treats lubricating oil from the gear box of a large pumping unit. Portable reconditioning 


des steam cleaning equipment. 


Better Lube Oil Care=Big Savings 


smy-minded operators are extending 
lucing procedures to include better care 
id jubricating oils. Not only is it simple 
the condition of lube oils in the field, 
oil can be reconditioned on-the-spot by 
equipment. 
program offers enormous potential 
according to Bob Reekstin of R & W 
ering Service Co. and Mayhew Products 
Los Angeles, Calif. After all, it can be 
at each $1 saved in the field is the 
ook equivalent of selling $17 worth of 
im products. 
t, which costs less than $100, is used to 
eriodically the condition of lubricating 
, portable oil reconditioning units can 
ved by pickup truck or car to do the 
location with minumum equipment down- 


Thousands of dollars in lubricating oil can 
be saved and equipment maintenance and repair 
drastically reduced, Reekstin reports. 

He points out that a gear reducer on a beam 
pumping unit holds from 51% to 35 gal (and 
more on the big husky pumpers). Engines that 
drive these pumpers take from 3 to 17 qt each. 

This may not sound like much, but consider 
that of the 600,000 producing oil wells in the 
U. S., 530,000 are produced by some means of 
artificial lift, mostly by beam pumping units. 

Even gas lift wells that account for about 
20% of the artificially lifted wells require large 
compressors driven by big engines. These com- 
pressors and engines each hold from 20 to 30 
gal of lubricating oil. 

Some of the larger engines used in drilling 
need from 20 to 30 gal each. A rotary table uses 
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SQUEEZE 
CEMENTING 


with FIRST TIME 
DEPENDABILITY 


Downtime is no time for wasting time. When Halliburton is performing your 
squeeze cementing job you expect the job to be done quickly, efficiently, and 
thoroughly. All the care and skill at our command are used to help produce 
successful squeeze cementing results for you the first time. Whether you are 
squeezing perforations to isolate a payzone, repairing a casing leak, sealing 
a low pressure thief zone, plugging to abandon a zone or well, or correcting 
a channeled primary job, depend upon Halliburton’s experience spanning 
over 35 years of successful squeeze cementing. 

















DM/DC We ighte d 
DM/DC SQUEEZE PACKER Seunses fase \s Sealing Plug 


designed for first time dependability 


Compare these operator-approved features with any other 
squeeze packer: 





e Built-in Back Pressure Valve — keeps tool open for circulation or reverse 
circulation at any time while running in. The valve closes after packer is set 
to shut off back flow. Sealing cup-type valve affords a more positive seal. 


e Free from Packer — Circulating Valve and tubing are free from packer 
before squeezing begins and may be picked up between stages as desired. 
Tubing and Circulating Valve may be withdrawn from the well at any time 
to repair a tubing leak and then re-enter the packer. 


e Multiple Setting Techniques — tool may be run and set on tubing, drill pipe, 
sand line, drilling line, or electrical logging wire line. 











e Convertible to Bridge Plug — easily, efficiently. A Permanent Sealing Plug Shut-Off 
may be installed in the tool at the surface...a 15/16” bridging ball or Sealing Plug 
Sealing Plug can be dropped down the tubing into a seat in the packer... 

or a Shut-Off Sealing Plug which shuts off in the packer may be pumped 

down the tubing behind cement and ahead of displacing fluid to help prevent 

cement contamination. 





See your Halliburton man for tools, tech- 
niques, and materials designed to help 
solve your squeeze cementing problems. 
Call him today. 


Service Centers... just minutes away from your well 


CEMENTING SERVICES ~k> 


Sealing Plug 











e 


Halliburton 


COMPANY . N 
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W-K-M 


DIVISION 


ACF INDUSTRIES 


P.O. BOX 2117 
Houston, Texas 








A CREATIVE TOUCH 
BEYOND 

“JUST THE NECESSARY” 
GOES INTO 

EVERY W-K-M VALVE 


Take the way that W-K-M tool engineers found 
to gain uniformly higher accuracies in valve 
manufacturing. They designed and built a 
complex, new transfer machine that could do 
the job. An electronic brain guides it in pre- 
cision machining eight gate-valve bodies simul- 
taneously .. . milling, turning, boring, drilling 
and threading, self-gauging each operation to 
insure an unparalleled degree of uniformity. 


This is just one example of the many continuing 
efforts by W-K-M engineers to go beyond “just 
the necessary’ to bring you the best possible 
valves through highly creative approaches to 
difficult engineering and manufacturing prob- 
lems. And who benefits from W-K-M’s creativ- 
ity in action? You do... of course. 


When So Much Depends On a Valve 


lyf W-K-M 








18 gal, while mud pumps hold up to 


re but a few examples. When you look 
uipment using lubricating oil in the 
mulative volume is quite large. This 
operates under the most severe con- 
wn...out in the open where it is 
eat, cold, dust and rain. Lubricants 
ngs, gears and cylinder walls cool as 
ice friction to a minimum. 
ating heat at these “hot spots,” 
antities of the lubricating oil are 
on forms and the oil begins to 
Once this breakdown starts, a 
egins. Products of unstable hydro- 
form first; then they react to make 
ohols, aldehydes and ketones... all 
il. Insoluble gum, sludge and var- 
med from polymerization and con- 
Both the soluble and_ insoluble 
e extremely harmful to any lubri- 
tem. Viscosity is increased ... metal- 
n takes place... sluggish operations 
with wear of close-fitting parts and 
valves, strainers and orifices. 
point, the original qualities of the 
ire lost. The oil film no longer may 
support the load on the bearings, 
heat is generated and bearings are 
Gear faces are no longer protected 
film, metallic contact is generated, 
ccelerated wear occur. The end result 
is equipment down-time, high operat- 
ind loss of production. 
oil frequently will solve the prob- 
is expensive, for many systems re- 


Complete oil testing kit for field use determines con- 
dition of lubricating oil. 


recommend only a 1% solid contaminant rate 
before removing the oil. 

Portable oil reconditioning units have ex- 
tended the useful life of lubricating oils from 
two to four times its normal usage. Recondi- 
tioners work on a principle of mechanically and 
chemically separating from the oil all harmful 
solids, water and acids. Contaminants are col- 
lected on the surface of particles in the filtering 
medium by mechanical and chemical attraction. 
Fullers earth, charcoal, silica gel, activated 
alumina and bauxite are typical filtration mate- 
rials used in oil reconditioners. 


System Cleaned Too 


: In an oil reconditioning program, both the 
juarts of lubricant, but gallons, some oil and the system must be cleaned of contami- 
hundred gallons. nants. For this reason, oil recunditioning units 
include steam cleaning equipment. If these con- 
ld Testing, Reconditioning taminants are not removed from the system, 
they will react as a catalyst and increase the 
xh cost can be reduced by periodically rate of oil deterioration. Steam is also used to 
d reconditioning the oil without mov- heat the oil to improve filtering and separation 
juipment. Frequency of tests depend of water. 
lipment service. For example, gear Time required for oil conditioning and steam 
beam type pumping units may require cleaning the system is not much more than 
once or twice a year. Hydraulic required to make a complete oil change. Oper- 
ation is simple. Used oil is completely evacuated 
from the lubricating system into a storage tank 
on the reconditioner. While the oil is recon- 
ditioned, the system is steam cleaned. By the 
time the system is cleaned, the oil is conditioned 
: ‘ an? and pumped back into the lubricating system. 
and include viscosity, acidity, water You can be dollars ahead if you test your 
ontent, Each subsequent test shows lubricating oil periodically, recondition it when 
f oil deterioration. Acidity is indicated necessary, clean the system at the same time, 
' a Neutralization Number. An ac- and operate the equipment according to the 
-of-thumb is to tolerate an increase manufacturer’s ratings. 
this number. Lubrication engineers be 


erating at temperatures below 130 F 
same catagory. Any system operat- 
this temperature should be tested 
ently. 

eld tests indicate condition of lubri- 
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= HIRSTY MOLECULES These are molecules of triethylene glycol 


(TEG), the liquid desiccant widely used in Glycol Dehydration Units for dehy- 
drating natural gas to pipeline specifications or for further processing. When 
fairly dry (that is, in concentrations better than 98% by weight) TEG becomes 
exceptionally thirsty and is eager to absorb water vapor from gas by contact. 
However, like animals and people, TEG becomes increasingly thirsty the dryer 
it is. Therefore, the dewpoint depression possible with a glycol dehydration sys- 
tem is mainly dependent on the efficiency of the glycol regenerator in drying out 
(reconcentrating) the glycol after it has picked up water through its contact with 
the gas stream in the absorber. 

Parkersburg SUPER-DRYER* Glycol Dehydrators 
achieve TEG reconcentration of better than 99.8% by 
weight without excessive reboiler temperature. This makes 
possible dewpoint depression of 115°F and higher with inlet 
gas temperatures to 140° F without any appreciable increase 
in operating costs! 


Ask for our new bro- Ps rke rs b LU rg 


chure on Parkersburg 
Glycol Dehydrators Dlvtalsn of Péstaretung-Aelen Coin 


and a supply of our HOUSTON + COFFEYVILLE + PARKERSBURG 
data sheets for sizing 


them *PARKERSBURG Trademark Patent Pending 
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here's why you can 


ve money 
on directional drilling projects 


wth EASTMAN 


@ project programming backed by 30 years of spe- 
cialized directional drilling experience. 


@ capable, experienced directional drilling operators 
job supervision 

™@ up-to-date directional drilling tools, instruments 
and techniques 


PLUS an organization which is committed to research and 
development on new and improved directional drilling tools and 
techniques to provide new ways of saving you money. 


You can have the advantage of this Eastco service... 
just call your nearest Eastco office. *Trade name: Eastco 








f Eastco's research 

is the current pro- 

and field testing to 
benefits and costs of 
a! drilling when applied 
ng problems 


% e 
~7RUMENNS 


"Symbol of Service’ 


EASTMAN OIL WELL 
SURVEY COMPANY 


P.O. Box 1500 + Denver, Colorado, U.S.A. 
Cable address: “Eastco Denver" 
Phone: MAin 3-7151 


For Further Information on Advertised Products See Reader Service Card Petroleum Engineer December 1961 








A Sig PRODUCT MANAGER 
Answers Questions on Clarification 


for Open System Waterflood 
and Salt Water Disposal Units 


Effective Clarification 
Lowers Water Treatment Costs, 
Ups Operating Efficiency 


Successful waterflood operation is heavily depend- 
ent on good clarification practices to keep injec- 
tion wells and formations from plugging, raising 
pumping pressures and cutting input volumes. 
Here are a few of the most-frequently-asked ques- 
tions about clarification, and answers which may 
be helpful to you. 

Question: What is the difference between clarifica- 
tion and coagulation? 

Answer: Clarification is the process of removing 
turbidity and finely-divided particles from water. 
Coagulation is one of the ways to achieve clarifica- 
tion: gathering the finely-divided particles into 
clumps or “‘flocs’’ by means of chemical coagulants 
to speed settling. Other commonly-used means of 
clarifying water are filtration and slow settling 
without use of coagulants. 

Question: Do you know beforehand which coag- 
ulants will work best in any particular water? 
Answer: Generally, no. Coagulation occurs when 
electrical charges on turbidity particles are neu- 
tralized. These charges vary considerably, depend- 
ing on the characteristics of the turbid water. 
Chemicals which will form good, dense, heavy floc 
in one water may be slow-acting and ineffective in 
another. The best way to be sure that the proper 
coagulants are being used is to “jar test” a number 
of coagulant chemicals in the water to be clarified. 
Question: What is jar testing? 

Answer: Jar testing is a multiple testing of turbid 
water samples with all known coagulants, singly 


Product Manager Don Oleen demonstrates jar testing technique used 
by Visco water injection specialists. It is the sure way to get exact 
data on the coagulants and coagulant aids best suited in performance 
and economy for the specific injection water being used. 
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Don C. Gleen, Product Manager, Visco Waterflood Chemicals Depart- 
ment, is among the best qualified men in the petroleum industry to 
answer questions and solve problems in waterflood treatment. 


and in combinations with each other, to determine 
which coagulants are most effective and economi- 
cal to use in the specific water. 

Question: When and where should jar testing be 
done? 

Answer: Immediately upon taking the sample, 
right at the flood where the water is to be treated. 
Turbidity in water samples used for jar testing 
coagulants will partially or wholly settle out if 
samples are not tested immediately. A coagulant 
which appears to do a good job on water samples 
taken hours or days before may be expensive, in- 
adequate, or both when used at the waterflood loca- 
tion. 

Question: Can Visco jar test the injection water 
for my waterflood system? 

Answer: Yes. All Visco water injection specialists 
are equipped and trained to run jar tests at flood 
or salt water disposal locations . . . And this serv- 
ice is available only from Visco. 

Question: What about the time and costs of jar 
testing? 

Answer: Jar testing is a Visco service, provided 
without charge by Visco water injection specialists. 
A phone call or letter to your Visco Representa- 
tive will bring a specialist to make jar tests and 
give you recommendations as to the coagulant 
chemicals which will do the best clarification job 
at lowest cost on your injection water. Time to call 
Visco is now. 


VISCO PRODUCTS COMPANY 


Incorporated 
A Subsidiary of Nalco Chemical Company 
P.O. Box 87 


Vg --. consistently efficient 


oil field chemicals 


Sugar Land, Texas 


For Further Information on Advertised Products See Reader Service Card 








Visitors to the oil show had to step lively to see the many exhibits. Other special 
events during the show kept the estimated 250,000 visitors busy day and night. 


‘a fourth biennial Louisiana Gulf Coast Oil 


Exposition, held in Lafayette, Oct. 19-22, turned 
H ( ) : | ISIA NA this Gulf Coast oil industry supply center into 


a huge specialized fair grounds. An estimated 


f 250,000 visitors came to see the latest products 
t ) and services being exhibited by some 215 com- 


panies. 


. Created in 1955 by Lafayette oilmen and 
\ other volunteers, the exposition, commonly re- 


ferred to by its initial-name LAGCOE, is held 


| | | LOUSA NDS every other year, alternating with the Permian 
Basin Oil Show in Odessa, Tex. 


After a colorful parade of equipment through 
the streets of downtown Lafayette, the show 
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ee 
Honorable Jimmy H. Davis, governor of Louisiana, 
mans the shears to open the fourth biennial! Lou- 
isiana Gulf Coast Oil Exposition. LAGCOE officials 
join the governor in the opening ceremonies. 


A miles-long parade of oilfield equipment through 
downtown Lafayette kicked off the show. Exhibitors 
from all parts of the country showed off their equip- 
ment in the colorful procession. 


was Officially opened by the governor of Lou- 
isiana, Jimmy H. Davis. Governor Davis wel- 
comed visitors to the show from all over the 
nation and acknowledged the major role played 
by the oil industry in the economics of the state 
and especially of the Gulf Coast region. Lou- 
isiana operations account for 24% of all money 
spent in actual drilling and equipping of wells 
in the United States. One out of every five non- 
agricultural workers in the seven-parish La- 
fayette territory are employed in oil and gas 
production. 

A series of special events staged by LAGCOE 
added to the excitement of the show. A Cajun 
shrimp boil featured two tons of shrimp. A 
barbecue for 5000 persons was prepared and 
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More than 200 companies exhibited their products 
and services at LAGCOE. Billed as “The Working 
Man’s Oil Show,’ LAGCOE is one of the three 
largest oil and gas industry expositions. 


Working demonstrations of oilfield equipment pro- 
vided plenty of noise and bustle on the grounds of 
Blackham Coliseum. This fracturing unit, powered 
by a gas turbine, was a popular exhibit. 

oy 

hi 

rh 


my 


served by the famous Chuck Wagon Gang from 
Odessa, Tex. Noted news analyst Paul Harvey 
spoke at a huge luncheon, and five judges had 
the difficult task of choosing a new CQueen 
LAGCOE from among 27 “petroleum prin- 
cesses” sponsored by Louisiana parishes and by 
companies in the industry. 

While LAGCOE provides many opportunities 
for social activities and business contacts, it 
is intended primarily as a chance for working 
oil men to become better acquainted with the 
tools available to help them do their jobs. As 
such, the show has become known as “The 
Working Man’s Oil Show.” 

a 








‘ortable rig in background is used to 
irill large holes at missile bases in Kan- 
as. The 40-in. diam limestone core has 

st been lifted from the core barrel by 


crane. 


Portable Rig 
Drills 


Large Holes 
at Missile 
Sites 


ble rotary rig is being used to drill 
es by a continuous coring method at 
ises in Kansas. Three holes at each of 
vill be core drilled by this truck-mounted 
slastmaster which is moved from one 
nother at each site in an average time 

Rock formations penetrated and loca- 

he holes in the construction excava- 
well as the 314-ft diam size of the holes, 
to create a unique drilling problem. 


e drilled in sedimentary rocks of 
ize. At some sites, marine Fort Riley 
nce limestones are encountered. The 
int of the latter is extremely cherty 
tough. At other sites, the formations 
irine red and green shales and gypsum 
mner Group. Some holes are dry all the 
thers, there are varying amounts of 

nd numerous lost-circulation zones. 
rht rotary drilling with cone-type bits 
nventional oilfield rig were ruled out 
e of the large size of the holes, their close- 
the launch silo and control center at each 
arious complicated operational prob- 


all portable rig was the answer to the 

limited working space available in 
nd the cellars, which are 30 ft deep, 28 
nd 20 ft wide, and the other operating 


2 apo | 


difficulties. To set the rig in drilling position, the 
truck-mounted unit is placed on two portable 
steel girders which span the deep cellars. 

Core barrels are fabricated from %¢-in. hot- 
rolled steel stock. The one for the softer drilling 
is 4 ft long and has a 6-in. hole for a 6-bolt flanged 
connection. It has two spiral flights of 14-in. key 
stock on the outside, bottom to top, and six 
cutter blocks faced with tungsten carbide on 
the bottom rim. Sumner shales are cut at the 
rate of 5 ft per hr using air. 

For the cherts and limestones, the barrel is 
smooth-sided and has a 7-in. shoe of 5#-in. hot- 
rolled bar stock on the bottom. Various sizes of 
chilled shot are used to speed drilling. The barrel 
is rotated at speeds from 12 to 60 rpm with or 
without air and pulldown pressure. Limestones 
are penetrated at the rate of 18 to 40 ft per min. 
Total drilling costs in the limestone areas run 
about $21.50 per ft. 

After cutting cores to the depth to fill a barrel, 
the latter is pulled and set aside. A small hole is 
then drilled through the center of the core for 
attachment of a lifting rod. 

Most cores must be jarred to break them loose. 
This is accomplished by detonating a prima- 
cord at the bottom of the cut. Some of the shale 
cores and a few of the limestone cores pull loose 
along natural parting lines in the formation. 
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GLASS STRIP JET 


2%" O.D. 


«Debris Free 
¢ Custom loaded to individual wireline 


31/2" O.D. 
«Debris Free 
«28 Gram Glass Strip Jet 
*.60 Entry Hole 9'/2” Penetration in Berea Target 


ePressure-Temperature Rating 18,000 psi, 300 F 
eRuns in 442”, 52”, or 7” 


GO STRIP JETS 
ALSO AVAILABLE WITH 
ALUMINUM DIE CAST CHARGES 


GO PERFORATOR SUPPLY, INC. 
Box 1936 Fort Worth, Texas 


Go tools and supplies available thru leading wire- 
line service companies, domestic and foreign. 
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company specifications for tubing or thru- 
tubing completions. 


For Further Information on Advertised Products See Reader Service Card 








r awards and election 
cers featured the fall 
if SPE of AIME. Har- 


Winham, district manager, 


; div., Shell Oil Co. 


1948, received the society’s 


tificate of Service. An- 
honor of SPE the 
ranklin Carll Award in 
of “distinguished 
n or contributions 
m engineering’ — 
an N. Marsh, Cali- 
oleum consultant, 
lif. 
Brinkman, Jersey 
.., Tulsa, Okla., was 
Cedric K. Ferguson 
“most outstanding 
ed in 1960 by a 
er of SPE.” Co- 
paper was J. N. 
ame company who 
ial certificate for 
ecause he is not a 
of the society and 
eligible for the 


dent of AIME for 
irting in February 
yyvd E. Elkins, produc- 
h director for Pan 
Petroleum Corp., 
He was nominated 
tion by SPE, of which 
president. He also has 
oard member and vice 
t of AIME. 


Lloyd E. Elkins 


Awards, New Officers 
Highlight Engineers 


Two other SPE members were 
elected 1962 vice presidents of 
AIME. They are: Herbert F. 
Beardmore, vice president of 
Gulf Oil Co., Houston, Tex.; and 
Ear! M. Kipp, special consultant- 
producing problems on the staff 
of the vice president in charge of 
producing and exploration, 
Standard Oil Co. of California, 
San Francisco, Calif. Douglas 
Ragland, engineering manager 
for Humble Oil & Refining Co.’s 
Humble Div., Houston, Tex., was 
elected to the AIME board of 
directors for a 3-year term begin- 
ning in 1962. 

Richard A. Morse, associate 
director of research on oil and 
gas production and transporta- 
tion for Gulf Research & Devel- 
opment Co., Pittsburgh, Pa., will 
be the new president of SPE of 
AIME. He will take office in 
February, 1962. 

New members of the SPE 
board of directors include: E. 8. 
Morris, vice president of Ama- 
rillo Oil Co., Amarillo, Tex. ; Her- 
man A. Engel Jr., coordinator of 
economics and evaluation for 
Union Texas Natural Gas Corp., 
Houston, Tex.; John M. C. Gaf- 
fron, assistant to the vice presi- 
dent of Freeport Oil Co., Div. of 
Freeport Sulphur Co., New 
Orleans, La.; Ivan Tucker, dis- 
trict superintendent for The At- 
lantic Refining Co., Corpus 
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Harold F. Winham 


Meeting 


Christi, Tex.; William R. Waag, 
assistant vice president in the oil 
and gas department of Empire 
Trust Co., New York City; and 
Jimmie D. Harrington, Crawley 
and Harrington Consulting 
Firm, Fort Worth, Tex. 

The SPE of AIME held its 
36th annual fall meeting on Oct. 
8 to 11, 1961, in Dallas, Tex. More 
than 100 technical papers con- 
cerning new developments in the 
drilling and recovery of oil and 
gas provided the largest technical 
program in the history of the 
society. Final registration 
showed that more than 2500 
engineers attended the meetings 
and social events of those four 
days. Meetings were held in Dal- 
las Memorial Auditorium. 

Concurrent technical sessions 
covered such subjects as auto- 
matic production control, well 
logging, cementing and fractur- 
ing, water flooding, offshore 
drilling, mud technology, natural 
gas storage, gas injections and 
other topics. Authors of the 
papers represented 54 companies 
and 14 universities. 

Displays and demonstrations 
by service and manufacturing 
companies occupied space in the 
south exhibits area of the audi- 
torium. Many exhibitors dis- 
played new oilfield equipment for 
the first time. 
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PUMP PARTS © 
AND SERVICE 


Strategically located pump parts and service 
centers are maintained to assure Mid-Continent 
Emsco pump users of top pump performance. 
Our factory trained servicemen are thoroughly 
schooled in preventive maintenance and can help 
avoid costly pump down time. If problems develop, 
call our nearest service center for Mid-Continent 


Emsco pump parts and service. 


* VALUE-PLUS-SERVICE 


SP1-1 





stiaeat bteted MID-CONTINENT 
EMSCO PUMP 
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CENTERS 
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PRAID-CONTINENT SUPPLY CO. 


THE WORLD'S LARGEST INDEPENDENT OIL FIELD SUPPLY COMPANY 





Mid-Continent Building, Fort Worth, Texas ¢ Export Division: 45 Rockefeller Plaza, New York 20, N.Y. Cable: MIDCUMPORT NYK 
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New Low Pressure Pilot System 
Offers Simplified Multi-Point Protection 
In Surface Safety Valve Installations 


DALLAS 


been 


well 


Multi 


press 


point, Ss 
entire 
shut-ir 


Type 
Type 
Both 


several 


ire control line 


[wo new Otis Pilots have 
leveloped that make possible a 


safety system that includes: (1) 


point protection utilizing a low 
and (2) Single 
ngle step resetting to place the 
system back in service after a 

[he two new pilots are the 
N Otis Actuator Pilot and the 
P Otis Hi-Lo Auto-Reset Pilot. 
C be used with any one of 

different Otis Surface Safety 


Valves 


A Typ 


when 


Surface 
to protec 


wells 


offsh« 


nects 


where 


Type 


this ty 


trom 


wre platform. 
lation is 


N and P Otis Pilot System, 
mbined with the proper Otis 
Safety Valves, may be installed 
t a single well or a number of 
as may be located on an 
The simplest instal- 
where a low pressure line con- 
the Type P Pilots at the point 
protection is desired and the 
N Pilot on the safety valve. With 
f hook-up pressure changes 
sales line, heaters, 


such 


the flow line, 


separators, etc. are automatically trans- 


mitted 
Type } 


from the Type P pilot to the 
Pilot and Safety Valve. 
of the acceptability of the 
and P Otis Low Pressure 


Installation Schematic of Typical GNP System 





Pilot System within the various levels 
of field operating personnel, from 
superintendents and engineers through 
pumpers and gaugers, is indicated by 
the large number of installations made 
during the short time the equipment 
has been available. 


Application 

The application of the Type N and 
P Otis Pilot System is practically un- 
limited — from a single well, simple 
line pressure installation to a complex, 
multiple well installation that requires 
a number of protection points for vari- 
ous conditions that could cause serious 
loss. 


Basically the Type N and P Otis 
Low Pressure Pilot System is designed 
to monitor pressure increases or de- 
creases at such points in a surface 
safety installation as line pressure, sep- 
arator, LTX unit, free water knockout, 
heat exchanger and other field process- 
ing or production equipment. The sys- 
tem may be installed to monitor various 
other conditions, also, such as liquid 
levels, high or low temperatures, vol- 
ume, viscosity, etc. Electrical control 
of the system — radio, direct wire or 





microwave —can be added through 
the use of solenoids and other electrical 
equipment. A typical installation, in 
schematic form, is below. 

Here are several of the System’s 
Feature Design Principles — 


Low Pressure Control Line 


The Type N and P Otis Safety Sys- 
tem is designed around the use of a 
low pressure (usually 30-60 p.s.i.) con- 
trol line that connects the Type P 
Monitor Pilots with the Type N Actu- 
ator Pilot attached to the safety valve. 
The use of the low pressure line all but 
eliminates the possibility of hydrates 
forming and freezing the line — in- 
creasing the reliability of the safety in- 
stallation. When a shut-in occurs, only 
one high pressure exhaust takes place 

. at the safety valve. Choice of source 
pressure for the control line is optional 
— pressure is usually taken from the 
separator or furnished by bottled gas. 

The system, in simplified form, mon- 
itors pressure changes through the 
Type P Otis Hi-Lo Auto-Reset Pilot. 
Pressure fluctuations beyond the pre- 
set limitation of the Type P Pilot cause 
the pressure on the control line to ex- 
haust. Upon exhaust of the control line 
pressure, the pressure behind the pis- 
ton of the Type N Otis Actuator Pilot 
is removed, allowing the pilot to ex- 
haust a pressure chamber in the safety 
valve. This action serves to create a 
pressure differential in the safety valve 
and permits the line pressure to close 
the valve. 


LOW PRESSURE 
CONTROL LINE 
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Operating Design Principle of Type GNP System 


CHAMBER “A 
PILOT PISTON 


PILOT EXHAUST “ 


VALVE AND 
SEAT ASSEMBLY 


vie age 


RESETTING HANDLE 


TYPE N OTIS PILOT 


PILOT PLUNGER 


LOW PRESSURE SPRING 
HIGH PRESSURE SPRING 
INDICATOR PIN 


TYPE P OTIS PILOT 





LOW PRESSURE 
PILOT CONTROL 
LINE EXHAUST 


+ @ WELL PRESSURE 
QD tyeec ons sarety vacve Sl BLOW 


PRESSURE PILOT CONTROL SYSTEM 


Illustrated as an example of a Type N and P Safety 
System is the Otis Type G Valve combined with the 
Type N and P Pilots. This combination of Otis equip 
ment constitutes a safety system suitable for sen- 
sing pressure changes from a wide range of remote 
points. Although the Type G Otis Surface Safety 
Valve is used for illustration, the pilots may be used 
with other Otis Surface Safety Valves. 


The Type P Pilot serves to monitor pressure fluctua 
tions (within predetermined limits) in the flow line 
and/or other lines. Pressure variations, either too 
high or too low, cause the exhaust valve in the Type 
P Pilot to unseat and release the constant pressure 


on the connecting !ow pressure control line. When 
pressure is released from the control line, the low 
pressure on top of the piston in the Type N Pilot 
(Chamber A) is released and the piston moves back, 
allowing a ball to seat in the bypass of the Type G 
Valve. With the bypass sealed, pressure from Cham 
ber B in the safety valve is exhausted through the 
pilot, creating a pressure differential across the ball 
and flow line pressure may then rotate the ball to 
the closed position. The entire system may be re 
opened merely by turning the resetting handle on 
the Type N Otis Pilot since the Type P Otis Pilot is 
designed to reopen automatically when pressures 
return to normal. 


Single Point, One Step Reopening 

The entire Type N and P Otis Pilot 
System is designed to be placed back 
in service after a shut-in by resetting 
the Type N Otis Pilot on the safety 
valve. The operation of the system is 
controlled from this one point . . there 
are no complicated procedures or de- 
tailed resetting instructions to follow. 
Merely turn the resetting handle on the 
pilot in as far as it will go and then 
back it out. The Type N Pilot also may 
be used to lock a safety valve installa- 
tion out-of-service with the safety valve 
in the open position. 


Design Principles of 
The Type N and P Otis Pilots 

The adaptability of the Type N and P 
Low Pressure Pilot System comes from 
the flexible design principles incorpo- 
rated into the two pilots . . Type N Otis 
Actuator Pilot and Type P Otis Hi-Lo 
Auto-Reset Pilot. As the name implies, 
the Type N is an actuator pilot for use 
on Otis Surface Safety Valves. The pilot 
does not monitor pressure changes, 
but acts only as a means for closing 
and opening the safety valve. 

Well pressure is exposed to only a 
small portion of the pilot’s valve 
plunger area. The internal springs, pis- 
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ton and other working parts of the pilot 
are normally never exposed to well 
fluids. 

The standard Type N Pilot requires 
manual resetting. It may be modified 
for automatic resetting. The Type N 
Pilot is regularly supplied in a 150:1 
operating ratio and installation records 
show a minimum of maintenance. 

Type P Otis Hi-Lo Auto-Reset Pilot 
is a combination high and low pressure 
sensing device (0 to 10,000 p.s.i. range). 
It may be installed at any point in a 
surface safety valve system where pro- 
tection is desired. The Type P Pilot 
does not require manual resetting 
after a shut-in but is designed to reset 
itself when the pressure it is monitor- 
ing moves back into the range of its 
settings. 

A small pin at the rear of the pilot 
indicates whether the pilot is set and 
“in-service” or whether it has operated. 
Pressure from the monitored source 
enters in only a small portion of the 
2” threaded male connection. Fluids 
that could corrode or damage the in- 
ternal working assembly do not enter 
the main body area of the pilot. 

For more details on the construction 
and operation of the pilot, see illustra- 
tions above. 





Safety Equipment 
Recommendations 

The Type N and P Otis Pilots are 
excellent examples of Otis’ leadership 
in safety equipment. Experienced and 
trained Otis Safety Equipment Special- 
ists have the combined knowledge of 
the company’s more than 20 years ex- 
perience to draw on when making in- 
stallation recommendations. Whatever 
your safety equipment requirements, 
call the Otis office nearest you or write 
Otis, Dept. E-4, P. O. Box 35206, Dal- 
las 35, Texas. You'll find Otis Safety 
Valve Specialists ready to help you. 
anxious to serve you . . with the widest 
variety of production equipment and 
services available today. 


For Further Information on Advertised Products See Reader Service Card 
































PITTSBURGH STEEL REPORTS ON... 


DUAL WEIGHT 
DRILL PIPE 


SUCCESS IN FIELD TEST 





In West Texas, South Louisiana, 
Oklahoma and out on the West 
Coast, Pittsburgh Steel Company’s 
- new Dual Weight Drill Pipe is prov- 
ing itself the way drillers best under- 
stand—by performance under actual 
field conditions. 


Dual Weight is a completely 
new type of drill pipe developed 
and produced exclusively by the 
manufacturer of ‘‘Pittsburgh 
Seamless.”’ 

It provides drillers an integral 
combination of strength and 
light weight never before avail- 
able in popular API grades and 
sizes of drill pipe. 


Drilled footage on four strings of 
Dual Weight now stands at better 
than 100,Gv0 feet—every inch of it 
under normal rotary drilling prac- 
tices. 

Results? Excellent—better than 
expected in some cases. 

Field tests are continuing. Addi- 
tional strings are being placed in 


service on drilling operations speci- 
fically selected to prove out Dual 
Weight’s advantages and perform- 
ance under the widest possible range 


of drilling conditions. 
But, so far, here’s what experience 
shows Dual Weight does: 
e Cuts drill string weight. 
Increases rig depth capacity. 
Increases slip area strength up to 
20 percent. 
Boosts hydraulic performance. 
Effects lower maintenance costs 
and longer service life on rig 
equipment. 
Cuts transportation costs. 
Increases drilling rates and speeds 
up round-trips. 


What is Dual Weight?— First of 
all, it’s one of the most important 
developments in rotary drilling in 
many years. It’s an entirely different 
type of drill pipe design—although 
it looks the same as other drill pipe. 
The difference is in the ID. 

Look at the cutaway sketch at the 
left of this page. It shows Dual 
Weight’s design features. 


Notice the box end. Below the 
tool joint and upset, it has at 
least four feet (but not more than 
six feet) of heavy wall steel in the 
critical slip area. Then, a grad- 
ual, uniform internal taper 
makes transition to a light wall 
body that extends the remainder 
of the joint’s length. 


Some drillers refer to the heavy 
wall at the box end as a “long up- 
set’’—a good description, but inac- 
curate. The heavy wall is produced 





by a patented process that bears no 
resemblance to upsetting. 

Drillers can benefit two ways with 
Dual Weight. 

If it’s a lower hook load they want, 
then thin wall Dual Weight meets 
the need. It combines the strength 
of standard pipe in the slip area, and 
the weight saving of lighter weight 
pipe in the body. 

Or, if extra strength and safety 
rather than lower weight—are re- 
quired, Dual Weight again is the 
answer. In this version, it has a 
standard wall body and an extra 
heavy box end with a safety factor 


near or equal to the safety of the 
body. 


Dual 


in the slip area where 


e Strength? — Either 
Weight has it 


it’s needed to resist the notching, 


way, 


crushing, crimping, stretching and 
bending forces it is subjected to. 


Light weight? Its thinner wall 
body eliminates pounds per foot 
over 85 percent of the length of a 
30-foot joint. 


For example, 44-inch Dual 
Weight with a .337/.254-inch wall 
weighs 16.60 Ib./ft. for 15 percent of 
its length (the box end) and 13.25 
lb./ft. for 85 percent of its length 
(the body). 


~~ 
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And don’t overlook hydraulic 
performance. The larger ID re- 
sulting from Dual Weight’s 
thinner body wall lets pumps 
push more mud at lower pres- 
sures. There’s more energy ap- 
plied at the bit. Penetration rates 
are higher and returns are better. 


But here’s a sample of how drillers 
themselves benefit from Dual 
Weight. 


A Large Independent Oil & Gas 
Drilling Corporation—drilling shal- 
low wells in West Texas with 6,000 
feet of 4-inch (.330/.254-inch wall) 
Grade E Dual Weight. 


“é 


A Drilling Superintendent i 
believe Dual Weight is the only 
thing for a little rig. Its lighter weight 
means less wear and tear on the rig 
and equipment. And when you move 
as often as we do, there’s quite a 
saving on trucking charges. Any time 
we can get away from handling 
weight, we’re better off.” 

A Veteran Tool Pusher 
trip time because we can come out 
of the hole faster. With less weight 
We save fuel, 


““‘Wesave 


we get more rpm’s. 
too, because our engine isn’t work- 
ing as hard.” 


e A major oil company, drilling deep 
wells in Louisiana with 15,000 feet 
of 4%-inch, (.337/.271-inch wall) 
Grade E and P-95 Dual Weight. 

A company drilling engineer said: 
‘‘We’re looking for higher velocities 
and larger volumes of fluid at equal 
pump pressures from Dual Weight. 
We know we’re getting better hy- 
draulics—moving more fluid. 

“In deep drilling with high mud 
weights, you get better penetration 
with increased bit hydraulic horse- 
power. We calculate we’re getting a 


” 


25 percent increase in BHP. 


Interested in more detailed infor- 
mation? Write for literature, or con- 
tact a Pittsburgh Steel district sales 
office or one of the independent dis- 
tributors listed below. 





Distributor Home Offices 


Atias Bradford Company 


Houston, Texas Dallas 1, 


Iverson Su pply Company 
exas 


Oil Equipment, Ltd. 
Calgary, Alberta, Canada 


The Producers Supply & Too! Co. 





Bennett Supply Company 
Midland, Texas 

Buckeye Suaate Company 
Zanesville, Ohio 

Cc. W. Cotton Supply Company 
Tulsa 5, Oklahoma 

Dunwoody Pipe & Supply Co. 
Houston 2, Texas 

Franklin Supply Company 
Denver 22, Coiorado 

Houston Oil Field Materia! Co. 
Houston, Texas 

Industrial Supply Company 
Wichita Falls, Texas 


Lion Supply Company, Ltd. 
Calgary, Alberta, Canada 

Longhorn re Co., Inc. 
Houston 14, Texas 


Lucey Export Corporation 
New York 7, New York 


Lucey Products Corporation 
Tulsa 19, Oklahoma 

McJunkin Corporation 
Charleston 22, West Virginia 

Midiand Supply Company 
Wichita 7, Kansas 


Mountain Iron & Supply Co. 
Wichita 2, Kansas 


Fort Worth 2, Texas 


Sandy Suogiy Company 
Wooster, Ohio 

Southwest Supply Company 
Pittsburgh, Pennsylvania 

Superior Iron Works & Supply Co. 
Shreveport, Louisiana 

Tex-Tube, Inc. 
Houston 7, Texas 

Triangle Supply Company 
Abilene, Texas 


Western Supply Company 
Tulsa 1, Oklahoma 





Pittsburgh Steel 


Grant Building 


Company 


Pittsburgh 30, Pa. 





DISTRICT SALES OFFICES 


Cleveland 


Atlanta 
Chicago 


Dallas 


Dayton 
Detroit 


Houston 


Los Angeles 
New York 
Philadelphia Warren, Ohio 


Pittsburgh 


Tulsa 
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Cleanup Acid is the lowest-cost way of removing mud filter cake . . . 


increasing well productivity. It loosens and disperses filter cake | Leadership in Chemical Services 
solids so they can be removed from the well... increases productivity . 
of formations that have been invaded by drilling mud...helps break Since 1932 


*mulsions al . “ks ¢ ; Another outstanding example of field-proven develop- 
emu id water blocks. Ideal, too, as a spearhead to increase Se ae Ek tee tame es 


the effectiveness of fracturing and acidizing treatments...or to J-Type is inhibited hydrochloric acid with surfactants to 
ensur better bond in casing or squeeze-cementing operations. lower surface and interfacial tension and prevent forma- 


) = cy a . : : tion of emulsion and water blocks. Used in carbonate 
And BJ Service ¢ leanup Acid costs far less than dissolving-type reservoirs, it increases productivity by enlarging flow 
chemi olvents. Available in 5% solutions for sandstones or other channels and leaving them free of emulsions. It has the 
HC|I-insoluble formations...or in 15% solutions for HC1-soluble additional advantages of faster and more complete clean- 
; P | a : l . up, which reduces swabbing time. And J-Type Acid is 
formations like limestones and dolomites—and only from BJ Service. | tailored” to individual jobs for best results. 


For complete details, call your local BJ Service field station today. 


BJ SERVICE, INC. 


A BORG-WARNER SUBSIDIARY 
SERVICE 
Long Beach, California + Arlington, Texas + Stations in all major oil fields 





GEOFRAC |. | a 
...combines the i 
benefits of Fracturing 
and Acidizing in 
one well treatment! 


Fracture and acidize in one operation with this superior BJ Service 

treating fluid. An acid in oil emulsion, Geofrac is a dual-purpose, 

sand-carrying fluid that has proven especially effective in limestones, | GOmmander Pumping Unit 
dolomites and conglomerates, or other formations where carbonate ' Designed and built by BJ Service, this superior all 
dissolving action is desired. After the fracturing phase, with pumps purpose unit pumps the highest fluid rates in the field 
shut down, Geofrac continues to work chemically within the pay. _ (up to 45 BPM)...also handles high-pressure jobs 
Its low fluid loss, high viscosity and temperature stability provide | with ease. Commander features include two triplex 
deep formation penetration—with no external gel breakers required. ram pumps...engines with a high horsepower 
Selective, too. Since oil is the external phase, Geofrac penetrates oil- | weight ratio...automatic exhaust cooling...smooth 
bearing formations more readily than water-bearing ones. Geofrac : ' — performance at all 
is available in both 5% and 15% inhibited acid strengths—and only —_ - speeds and pressures 


from BJ Service. 
, a md 


For complete details, call your local BJ Service field station today. 


BJ SERVICE, INC. 


A BORG-WARNER SUBSIDIARY 


Long Beach, California + Arlington, Texas « Stations in all major oil fields 





Steel Patch 
Simplifies Casing Repairs 


vy downhole casing repair technique, em- 
ving a stressed steel liner, has been developed 
an American Petroleum Corp. In addition 
aling holes and splits, the new technique 
o be effective in repairing parted casing 


illy titled “Stressed Steel Liner for Cas- 
tepair,”’ the method is called simply the 
casing patch by its inventors, Pan Am 
ch engineers who several years ago pio- 
the fiberglass plastic downhole casing 


<tremely simple and easy to install, the 
ee! patch remedy promises to be much faster 
and less expensive than conventional casing re- 
pair methods. Several field tests have been con- 
d by Pan American. In one, a casing leak 
ft was repaired and tested in 51% hr. 
er, the tool was made up, patch set at 
2000 ft, the repair tested and cleaning up was 
in process in 314 hr. 
jor advantage of the procedure is that 
operations may be resumed as soon as 
is completed. Additional liners may be 
ibove or below earlier repairs. 
1use of its low cost and simplicity, and 
iction of rig time and down time on the 
‘an Am engineers believe the steel patch 
may ultimately replace conventional 
of repairing most sub-surface casing 
With proration and secondary recovery 
ne the useful life of wells for many 
imple and inexpensive methods for re- 
casing leaks should be in increasing 


cally, the process involves two items: a 
lass fabric-wrapped section of 14-in. thick steel 
ibing coated with unset plastic and long 
ough to span the repair area, and a placement 

The tubing, or liner, has an outside diam- 
slightly greater than the inside diameter 
casing to be repaired. By a special cor- 


rugating technique, the liner’s effective diam- 
eter is reduced to permit running it inside the 
casing. The liner and placement tool are lowered 
on tubing and centered over the damaged area. 
By hydraulic pressure a die is pulled through 
the liner to expand it. This operation locks the 
liner under compressive stress firmly in place. 
Upon setting, the plastic and the glass form a 
permanent, high-strength seal between the 
liner and the casing. 

The result is a section of pipe approaching, 
and in some cases exceeding, the original 
strength of new casing, in terms of bursting, 
collapse and tensile strength. 

Internal diameter of the casing is not sub- 
stantially reduced after repair. This reduction 
is only about double the thickness of the liner. 
Nor is there interference with any subsequent 
well operation, including drilling. 

Pan Am has licensed the steel casing patch 
to three service firms. They are Davis-Kemp 
Tool Company, Inc. of Kilgore, Tex.; Halli- 
burton Co. of Duncan. Okla.; and Houston Oil 
Field Material Co. of Houston. 

Development of the technique involved de- 
signing and fabricating both the liner and the 
placement tool. Since no steel mill in the country 
was equipped to process the steel tubing to 
specifications, Pan Am engineers designed and 
built the prototype equipment. The designs 
were turned over to a fabricating firm and ar- 
rangements made for the fabricator to furnish 
the liners to the licensed service companies. 

The stressed steel liner was developed spe- 
cifically to repair damaged casing in old wells 
and this will undoubtedly be its greatest appli- 
cation. Pan American estimates that the treat- 
ment may be applied over the next few years 
to many of its wells throughout its operations. 

However, the technique may also find applica- 
tions in drilling and completing new wells. 
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C-21 Casing Hanger-—The C-21 
consists of slips, slip bowl, and 
a floating seal ring that provides 
positive annulus packoff. 


T-C Multi-Head — This is a versa- 
tile tubing or casing head that 
accepts 13 different threaded and 
slip-type hangers for single, dual, 
or triple completions. 


15,000 psi Needle 
Valve—This valve 
has a one-piece 
forged steel body, 
Teflon packing, and 
stainless-steel needle. 


hanger 
ele 


C-22 Casing Hanger — This 
features a single-unit sealing 
ment, slip bow! and slips; automatic 
seal; and load-carrying strength 
greater than the pipe’s joint 
strength. 


Independent Wellheads — These 
forged steel, low-pressure casing 
and tubing heads feature low cost 
and maximum parts interchange- 
ability. 


Heater Choke — 0+C+T’s heater choke is 


designed to give you 
in the heater fluid; acn 


length 
unions 


extra nose 
e-thread 


speed installation and removal; many parts 


are 
chokes. 


interchangeable 


with other O*CeT 


CHAL. {NOGRCtL- CA 


Again this year 

your needs for new 
types of wellhead 
equipment, to use 
with improved 
completion techniques, 


have kept us busy. 


Here are the new designs 
introduced by 0.C.T. 
during 1961. 


Tubingless Completion Wellheads — These 
wellheads give you maximum flexibility 
with interchangeable slip and threaded 
hangers, a variety of casing heads, and 
master bushings to allow assembling any 
desired single or multiple completion. 


Type M Tubing Heads 

These macaroni 
tubing heads are de 
signed for hanging 
14-inch and smaller 
inner tubing strings, 
especially for tub- 
ingless completions 
They can be supplied 
with either flanged 
or threaded connec- 
tions. 


C-22 Casing Head —A straight-bore 
casing head designed to support 
maximum loads and to accept any 
of three interchangeable hangers 





O:-C:T 


OIL CENTER TOOL CoO. 


SUBSIDIARY OF FMC CORPORATION 


Address Export Inquiries for All Countries to 
P. O. Box 3091, Houston, Texas 
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" LITE-WATE 





complete 
low density 


cement that is 


SULPHATE 
AtSIOIAA 


ig 
| awry as 


——emor 


Shown above are three unretouched photos of test bars 
produced from TRINITY LITE-WATE neat slurry 
that were immersed in a 5% sodium sulfate—5% sodium 
chloride solution for a period of more than one year. 
These bars are completely sound and show no expansion. 
In the range of lightweight cement slurries, TRINITY 
“i WATE produces a slurry which is: 

Sulfate resistant for lasting casing protection. 

Remains impervious to migrating fluids. 

Light enough to circulate. 

Strong enough for any casing seat. 

Strong enough to permit hydraulic fracturing. 

. Easy to mix, easy to pump. 

For TRINITY LITE-WATE cement call your service 
company. 
For complete Laboratory Data call your local Trinity 
Representative or write Dallas Office, P. O. Box 2698 
or phone Riverside 2-8111. 


75 lb. Dry Volume per cubic foot 


"TRIN I’I°x 


.& PORTLAND CEMENT DIVISION 


GENERAL PORTLAND CEMENT COMPANY 
DALLAS: FT.WORTH: HOUSTON 
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You get extra ton miles of service with 
Union wire rope products . . . because they 
are designed, tested and produced by spe- 
cialists in oil country service. Union wire 
rope laboratories, foremost in this indus- 
try, conduct exhaustive field studies to im- 
prove performance, safety and service life. 
Union products are job-proved on the 
world’s deepest wells under toughest op- 
erating conditions 

Your National Supply store carries com- 
plete stocks of Union wire rope products, 


WHY IT PAYS TO BUY WIRE ROPE 
MADE BY OIL COUNTRY SPECIALISTS 


including Tuffy rotary lines, sand lines, cut 
rope and slings. 

These “ready to roll” stocks are imme 
diately available and can be delivered with 
the other oil country supplies you buy from 
National Supply. 

This combination of Union wire rope 
quality and National Supply service gives 
you the best buy in the oil country. You 
get prompt, immediate delivery by an oil 


sountry supplier who knows you and 


knows your problems. 


See next pages for information on new National Type G Hook Blocks 














NATIONAL SUPPLY 
ANNOUNCES A NEW STREAMLINED 
TYPE G HOOK BLOCK 


New National Type G hook blocks are the 
culmination of years of design development 
and testing in field applications. They are com- 
pletely streamlined for safety and efficiency 
The new hook blocks are now offered in four 
sizes, with ratings from 100 tons to.500 tons 
Here are some of their outstanding features 


FULLY UNIVERSAL CONNECTION be 
tween hook and block. A crosshead is pro- 
vided with integral trunnions extending 
through and supported by the side plates. Hook 
and block assemblies are quickly disconnected 
for shipment by pulling the crosshead pin 


BUILT-IN HYDRAULIC SNUBBER pre- 
vents bouncing of drill pipe stands when spin- 
ning out and consequent costly damage to tool 
joint threads. 


CONSTANT TORQUE POSITIONER. This 
device, which is standard equipment, keeps the 
drill pipe elevator from rotating out of position 
when it is going up empty. Derrick man can 
latch the elevator easily a less likely to 
miss stands 


IMPROVED TONGUE CONSTRUCTION. 
Each tongue has a smooth, uninterrupted bail 
contacting surface which is contoured to prop- 
erly support and _ protect 
Tongue of the hook block is automatically 
latched when the swivel is picked up and can- 
not be opened accidentally. 


TAPERED ROLLER BEARING SHEAVES. 


Sheaves are independently mounted on double 


the swivel bail 


row, tapered roller bearings that reduce sheave 
friction to a minimum. Rope grooves are ma 


Type G Hook Blocks are made heavy so tl 
fall freely. Short design provides maximun 
block clearance 


chined in accordance with A.P.I. recommen 
dations and are flame hardened. 


CONVENIENT ROTATION LOCK. Each 
hook block has a rotation lock that will either 
lock the body in any one of eight equally 
spaced positions or permit free rotation 


STREAMLINED DESIGN minimizes the 
possibility of the block’s catching on finger 
boards or other mast or derrick projections 
All screws, nuts and levers are recessed and 
securely locked in place for maximum safety 


These are just a few of the features of the new 
National Type G hook blocks. Get complete 
details by contacting your National Supply 
representative, or writing to National Supply 
Division, Armco Steel Corporation, Two Gate 
way Center, Pittsburgh 22, Pa 


NEW TYPE G HOOK BLOCKS 





330G100 | 4356175} 5406250 | 5456350} 6506500 





Number of 
sheaves 





Sheave 0.D., 
in 30 


A.P.1. rating, 
tons 100 175 | 250 900 




















National is also currently offering a line of 
five separate H hooks with ratings similar to 
the new G hook blocks. The hooks have con 
ventional bails which can be used with any 
traveling block having a regular lower clevis 


Steel's Symbol of 
strength, long life, 


Steel 


and economy 


See next page for information on National Swivels 





Uniflex Wash Pipe 
Packing Assemblies 


Quick- Seal 
Hose Connections 


WO REASONS 
SUPERIORITY OF 

TIONAL SUPPLY 
SWIVELS 


tested Uniflex wash pipe packing as- 
bly National Supply swivels incorporates 
type wash pipe that provides an 
thod of packing off the mud. Pack- 
d cartridge type. Light weight of the 
nd quick-breaking threads speed re- 
Assembly can be installed without re- 

eneck or hose connections. 


Seal hose connection features large, 

threads and uniform sealing ele- 

tand rugged use. Design eliminates 

ction member. All parts are made 

plated to resist corrosion and thread 

wash pipe packing assembly and 

Seal hose connection are outstanding 

ven National swivels having compara- 

| ratings from 82 to 500 tons — and 

xtending from 1,000 ft. to 24,000 ft. 

perior quality National swivel to meet 

equirement. Let your National Supply 

give you details, or write to National 

mn, Armco Steel Corporation, Two 
Pittsburgh 22, Pa. 


nal Supply also offers the new, small 
l-12 swivel, with an A.P.I. rating of 25 tons 
at 100 r.p.m. and a comparetive dead load 
rating of 50 tons. itis usedw. : small portable 
or trailer mounted rigs in exploratory, slim 
hole and shallow drilling, or on workover jobs. 
Features are: e High strength-to-weight 
ratio « Low center of gravity « Precision line 
bored bail « Opposed Timken tapered roller 
bearings for true axial alignment. 


Low center of gravity in streamlined National Supply swivels 
gives you greater stability in handling, easier and faster connec- 
tion of sub to kelly. 


3 ? ; — 
av ae National Supply Division 





iy P-20 /Spersene 


nud systems are 


can do what other muds 
have tried to do for years 


In spite of this simplicity, XP-20/Spersene muds are unusually stable under high temperatures 
and high pressures. They have outstanding filtration characteristics. They retard the natural 


swelling of solids. They have excellent tolerance for contaminants. XP-20/Spersene muds do 


what other muds have tried to do for years, and at much less cost. 





DRESSER 
My INDUSTRIES, 
Magcobar Opin 
2 5 OL *GAS 
Complete >.< CHEMICAL 
eran 6 muo stavice ELECTRONIC 
INDUSTRIAL 





MAGNET COVE BARIUM CORPORATION J HOUSTON, TEXAS 
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Why it’s called the “cold sweat” period 


the switch is thrown and the valve opened 
the pumping unit on the new well. It lasts 
vhat “pumps up.”’ The interval is ‘‘cold 
no one can afford losing money on faulty 
vay to make sure you get the perform- 

is to use “Oilwell”? equipment and the 
Oilwell” field engineer. His job is to see 
planning goes into the installation from 


the start. He’ll gladly supervise setting the unit up. And 
to make sure he’s done his job right, he’s usually on hand 
during the ‘‘cold sweat”’ period. 

“Oilwell”’ engineers are no further away than your 
telephone. They’re a big reason why you get much more 
than a piece of equipment when you buy from “‘Oilwell’’. 
If you need equipment, or if you simply need advice, the 
best place to call is ‘‘Oilwell’’. 











For a longer run for your money 


switch to “Oilwell” Subsurface Pumps 


“‘Oilwell”’ has been throwing money ‘“‘down the hole” for years with 
one thing in mind: to beat torturous hole conditions where subsurface 
pumps must perform to turn a profit. Every dollar we’ve spent in 
subsurface pump research and design has paid off in longer life, less 
“pulling” and lower lifting costs. 

There are no less than 7 different kinds of ‘‘Oilwell’’ subsurface 
pumps from which you can choose, each tailored for specific hole 
conditions. Standard wall and heavy wall rod pumps, sectional liner 
rod pumps, and tubing pumps are available in all API types, and 
every ‘Oilwell’? pump features Streamline Flow design that lessens 
wear. Select from these famous performers to sui: your re- 
quirements. 

D1-Harp—has locked-liner construction and low coefficient of 
friction and is highly corrosion resistant. 

SILVERLINE—for medium depth wells where corrosion and abra- 
sion pose no serious problems. 

Hi-Brin—features the hardest one-piece barrel you can buy. 
Resists hydrogen sulphide corrosion. 

NITRILINE—a moderately priced hardened barrel for abrasive and 
mild corrosive wells. 

Spun MetaL—Barrels are cast liner type. For most wells contain- 
ing medium CO, or medium H.S corrosion with medium abrasion. 

Krom-I-DEE—for combating sweet corrosive fluids and to resist 
abrasion in extremely sandy wells. 

THREE-TUBE—chrome surfaced tubes and fluid seal minimize 
abrasive action of sand. Outstanding where there’s floating sand. 
For more information, write for a free copy of our 38-page booklet, 
Selection and Application of Subsurface Pumps. Or visit your 
nearest “‘Oilwell”’ store and talk with our Pump Specialists. 


No white mice here 


Believe it or not, it costs less to drill a foot 
of hole today than it did 100 years ago. 
Research and technology have turned that 
incredible trick by cutting drilling weeks 
to days, reducing costly fishing trips, dou- 
bling and tripling equipment life. Look a 
little beyond most of these remarkable 
developments and you'll find the name 
*‘Oilwell’’. It takes the finest research 
facilities to help win the battle for lower 
costs, the kind of facilities you’ll find in 
“‘Oilwell’s’’ laboratories and United States 
Steel’s Research Center at Monroeville, 
Pa. In the picture, a USS basic researcher 
is probing the causes and cures of corrosion 
by analyzing the nature of thin oxide films 
on steel surfaces. There may be white mice 
somewhere else in the lab, but here the 
basic idea is to lead the way to longer- 
lasting equipment for corrosive wells. 


USS, “Oilwell”, DI-HARD, H1I-BRIN, KROM-1-DEE 
NITRILINE and SILVERLINE areregistered trademarks 


Executive and Export Offices: Dallas Texas 





New Tool Hunts 
Offshore Oregon Oil 


A nique 


which f 


gas-powered “gun” 
sonic bullets is being 
used by Standard of California 
Western Operations, Inc. to 
search potential oil deposits 
off the Oregon 
The device, known as a gas ex- 
tached to the stern 
exploration ship 
“Morning Star.” It detonates an 
oxygen and butane mixture every 
3 seco! to bounce a signal off 
rust thousands of 

the coastal waters. 
nicrophones towed 
irface of the water 
signals and relay 
ographic recording 
the ship, furnish- 
picture of the 
formations under- 


coast. 


plod } 


of the 1OQ-TT 


neath. Data gathered are then in- 
terpreted by a team of Standard 
engineers who watch closely for 
any indications of strata which 
might contain petroleum de- 
posits. 

The search is conducted over 
an exact course, predetermined 
by the oil explorers, who keep in 
constant radio communication 
with guiding beam stations on- 
shore. 

An important side benefit of 
this new form of sonic prospect- 
ing is that it can be carried on in 
the midst of sports and commer- 
cial fishing without disturbing 
fisherman or fish. Although 
powerful enough to send a sound 
wave nearly a mile into the 
earth’s crust, the exploder is al- 


most inaudible a hundred feet 
away from the exploration vessel. 

Working 12 hr a day or more, 
Standard’s oil searchers will be 
cruising the Oregon Coast for 
several weeks in the hunt for a 
natural resource which, if found, 
could provide an important boost 
to the state’s economy. 

Only a few months ago, Ore- 
gon’s House of Representatives 
authorized oil and gas leasing on 
the state’s tide and submerged 
lands. The law was described at 
that time as “one of the soundest 
ever drafted.”’ 

Several companies have con- 
ducted exploratory programs in 
Oregon during the past few years 
without finding commercial 
quantities of oil and gas. 








Smith Tool Promotes 
Two Executives 


Hal” Bentson 





F. E. “Ed” Siever, former Mid- 
Continent sales manager, has been 
appointed vice president—domestic 
sales (including Canada and 
Alaska) of Smith Tool Co., a divi- 
sion of Smith Industries, Inter- 
national, according to an announce- 
ment by Kenneth H. Swart, 
president of Smith Tool. Siever 
joined the company in 1955 as a 
regional sales manager, and for five 
years previous was a partner of 
Smith Bit Distributing Co. of West 


Texas. He will headquarter in 
Odessa, Texas. He assumes his new 
post following the resignation of 
Arthur S. Marshall. 

H. G. “Hal” Bentson was made 
vice president-export and industrial 
sales of Smith Tool Co. after serving 
since 1955 as chief engineer-sales. 
Prior to 1955, he was associated for 
17 years with Security Engineering 
Co. He is a registered professional 
engineer and a member of API and 
AIME. 
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SLURRY-FLO PLAN 


AN EXCLUSIVE HALLIBURTON SERVICE 
PREPLANS OPTIMUM CEMENT FLOW RATE 


SLURRY-FLO PLAN helps improve primary ce- 
menting by pinning down the most economical way 
to achieve a high displacement rate exceeding laminar 
flow in a cementing system. SLURRY-FLO PLAN 
also advises against attempting turbulence where 
well conditions make it impractical to achieve it 


Turbulent cement flow kicks mud up the annulus 


HERE’S WHAT IS COMPUTED FOR YOU IN 


e The annular slurry velocity required to obtain 
turbulent flow. 


Calculation of pressures required to achieve pre- 
selected cementing compositions and displace- 
ment rates. 


Pressures to be anticipated under turbulent flow 
conditions. 


CEMENTING SERVICES 


¥ 
Bs 


= o, 
Halliburton 


COMPANY 


December 1961 


ahead of the cement slurry more efficiently than 
slower injection rates. Studies of jobs in areas where 
many primary cementing problems occur show that 
using One cementing truck has resulted in removing 
only 60% of the mud from the hole. Turbulent flow 
rates obtained by using the number of trucks deter- 
mined by SLURRY-FLO PLAN have resulted in 
95% mud cleanout ahead of the cement. 


A SLURRY-FLO PLAN 


e Estimated minimum horsepower required to put 
fluid into turbulence. 


SLURRY-FLO PLAN can help you design more 
efficient cementing systems to give your wells the 
best possible pipe-to-formation cement bond 


See your Halliburton man for full details on this 
exclusive new service. 


275 Servic e Ce 


ust minutes away from y 
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Lloyd Curry, Houston store pump repair man, running 
vacuum machine leak test on ball and seat 


You can’t see the biggest item that goes into a pump 
repaired at Wilson Supply...It's SERVICE! 


The item that goes 
into a ed at your Wilson 
store you would ex- 
air men at Wilson 

proper testing 
ete spare parts in- 
10w-how to repair 

Jumps properly 


es to service, you 


can see a difference! Your Wilson 
pump man knows how important it 
is to get your pumping well back on 
production. He will work round-the- 
clock, weekends and holidays — if 
that is what it takes. 

For fast field pump repair service, 
call your Wilson Supply man. You 
will receive the kind of service that 
saves you production dollars. 
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INFLATABLE SEALING 
ELEMENT 


A Basic Tool for 
Modern Oil Recovery 


Sealing in open hole or in pipe with an inflatable element is a simple principle, yet the LYNES 
Inflatable Sealing Element and packer took ten years of extensive engineering development 
and testing before this principle became an effective tool for the oil industry 


Since 1950 LYNES Inflatable Sealing Elements have been tried and proven in thousands of 
wells and are recognized throughout the industry as The Inflatable Packer. 





The LYNES Wildcat Straddle Tester using the inflatable sealing element has opened many fields 
to oil production that would otherwise have been lost by providing a low-cost method for 
treating and testing questionable open hole zones without setting casing. By the same token, 
money has been saved by proving holes dry without expensive completion costs. 


The LYNES Production-Injection Packer featuring the inflatable element was made available 
to the oil industry as a sale tool in 1958 and has been proven as a safe and economical 


solution to many production or injection problems 


LYNES single and straddle element tools are used for treating and testing multiple zones in 
casing and/or open hole, for making formation fracture impressions, for locating thief zones 
or casing leaks and for many other uses. In addition LYNES inflatable elements are used on 
the LYNES INFLATA-TEST Units providing a safe, positive pressure test of tubing after it has 
been made up to lower into the well. 


See how LYNES can help you in your drilling and production operations, 
call your LYNES representative soon. 


7042 LONG DRIVE + HOUSTON, TEXAS 


. _ 

i 
| LVNES 
Se / 

BRIGHT NAME IN THE O/l PATCH 


latable Sealing Element Packers 


ory 
oe ee 


rae 


eS sy 


7. 
i Peta & Poe 


- 








: 
4 
: 


t seer 


mini es 

















Sa aS 


SS ae 


SS 


Be 
: wart 











rsons New 


Korat 
HILLING HEAD 


1 can do well servicing and completion 
ter than ever with Guiberson’s J2 Drilling 
t has a built-in, compact rotary table. 
ne new features have been built into this 
ead. All designed for longer life..easier 
ance... faster, more profitable jobs for you. 


PAA 


USE IT FOR REVERSE OR CONVENTIONAL CIRCULATION. 
drilling or servicing work set-up the J2 
er way. Then circulation can be changed 
forth at will for faster, more economical 


USE IT FOR GAS OR AIR DRILLING. The new type wash 
‘ esigned for continuous drilling. An advan- 
can use to complete jobs faster..more 


lly. 


USE IT FOR SLIM-HOLE DRILLING. You'll like the unit- 
for one-man operation..more pipe hold- 
gth..easier on your tubing. Plus the 
d kelly drive bushings for longer wear. 


ADDITIONAL FEATURES. Heavy-duty spindle.. retainer 
spindle load..wash pipe hardened 
not just case hardened..wash pipe 
placeable in field..two lubricated dust 
t bearings and gear..strong lifting eye 
integral with body .. fast, bbe Lin 
iy the seg 3 ale ssa ahha TYPE J2 DRILLING HEAD 


with 3 studs..quick detaching top for 
r removal. WITH KELLY BUSHINGS IN PLACE 


e Safe than Sorry — go Guiberson 


HEAD WITH SLIPS AROUND TUBING 





YIinoOoOvusTRiIeES 
Inc 


PRODUCTION, DRILLING AND WORKOVER }-OlL e@ GAS e@ ELECTRONI 
SPECIALTIES, MOLDED RUBBER PRODUCTS | CHEMICAL e INDUST 


Information on Advertised Products See Reader Service Card Petroleum Engineer Decem ber 1961 
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Maintenance often meant the difference... 


RELIABLE SERVICE 


IS NO ACCIDENT SCHLUMBERGER TAKES EVERY PRECAUTION 
TO MINIMIZE DOWN-TIME IN THE FIELD FROM PRE-DEPARTURE CHECKS ON EVERY 
JOB TO 10,000 MILE MAJOR 


- OVERHAULS FROM MONTHLY CABLE MEASUREMENT 
AND INSPECTION TO MAINTENANCE AND MODERNIZATION OF ELEC 
TOOLS 


RECORDS OVER THE YEARS PROVE SCHLUMBERGER'’S 
NEVER-ENDING 


TRONIC 

THOROUGH AND 
PREVENTIVE MAINTENANCE PROGRAM MEANS BETTER 
SERVICE AND A MINIMUM 


OF LOST RIG-TIME FOR YOU 


SCHLUMBERGER 


HOUSTON 


THE OPERATOR 





MORE HELP FROM JOHNSTON 


Now... 
complete 
reservoir data 
on all formations... 


in a single 





COMPOSITE 





BJOHNSTON 


technical 


report! 





Now, data from 
wells requiring 





multiple tests are 

compiled in a single 

convenient, comprehensive 

technical report. The Johnston 

technical report, announced recently 

as an aid to reservoir engineering, takes 

on even greater meaning with the advent of 

the COMPOSITE TECHNICAL REPORT. Look to 
Johnston . . . the originator of testing . . . for 
continued improvements in reservoir data gathering. 


JONNSTON TESTERS 


P. O. Box 98, Houston, Texas 
321-50 Ave. S.E., Calgary, Alberta 
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for automating with BS&B... 


e ONE SOURCE FOR ALL EQUIPMENT. 
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® DESIGNED AND BUILT WITH EXPERIENCE. 
Systems and components are designed and built 
ohVamanl-1aMe AaloMmar-Ad-me ol (olal-1-1a-leMelibsl-ileMt-tehcolaat-talolan 


* RELIABLE SOURCE OF SUPPLY. Over 
Wi rolale Ml olla lele Meo) m dissl-m~t—1-4—Mal- tii -t-tgal-le mr. | 
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and to the oil industry. 


BS&B Automation Headquarters: Box 1714, Oklahoma City, Oklahoma 
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Baroid’s mining, manufacturing, quality 
control, new-product research, warehousing, 
delivery and engineered application are in- 
tegrated into a single chain of service. 

Wherever you drill, Baroid has mud stocks 
nearby. Delivery is fast and accurate. You 
can secure all needed mud materials from 
a single source. Baroid’s third-of-a-century 
in the mud business gives you the greatest 
depth of experience and breadth of service. 
Baroid’s unified operation helps you keep 
rigs on schedule and operating costs at a 
minimum. 

You save drilling and completion dollars 
with a Baroid complete mud program. 


BAROID DIVISION NATIONAL LEAD COMPANY | 
MAIN OFFICE: P. 0. BOX 1678, HOUSTON 1, TEXAS 





Pressurematic High/Low Safety Valves 


Christmas Tree Wings 


Production Manifolds 


Waterflood Manifolds 


Heaters 


WINIIBOLU 


ADJUSTABLE VALVE 


This valve does so many jobs . . . so well . . . so economically. An Oklahoma 
waterflood Operator writes that it has practically eliminated valve failures on 
a manifold where conventional valves were being replaced every few months. 


An Operator in Southeast Texas had a severe corrosion problem with carbon 
steel valves on gas-distillate wells. Replacements were being made every six 
to eight weeks. UNIBOLT Adjustable Valves with special analysis stainless 
steel stems and seats have been in continuous service on the same wells since 
1946, and are still in excellent condition! Many Operators have standardized 
on UNIBOLT Adjustable Valves for practically all production services 
because they can be converted to either positive chokes or to automatic 
high/low valves by substituting interchangeable parts. Thus, inventories of 
these three items can be kept at a minimum 


UNIBOLT Adjustable Valves have numerous distinctive features that make 
them ideal for general oilfield service. For the complete story, call any 
UNIBOLT representative or write: 


THORNHILL CRAVER Co. 


P.O. Box 1184, Houston, Texas 














1 When is the right time to cut the right length of rope? With 
m Union's new electronic brain calculations you don’t have 
to guess—you know exactly the maximum safe service to expect. It 
took 462 charts and more than 600,000 calculations, but oilfield wire 
rope cut-off procedures now are scientifically based. Union's Tuffy has 
figured it all out on the IBM “705” electronic brain. 


? Union’s staff of trained 
® engineers goes to work on 
your problem at once. All variables 
are considered — drum diameters, 
derrick heights, drill collar and 
pipe sizes, rope diameters, design 


How would you like to use the same magic brain that it takes to get missiles and rockets 
off the launching pad to solve your Cut-Off Procedure problems on your next drilling job? 
Now you can—and Union Wire Rope brings you this million dollar service free. We have 
over 600,000 electronic calculations to make ton-mile charts—charts that tell you the proper 
length and time to cut rope for maximum safe service for any drilling operation anywhere 


in the world. 


Try this new Electronic Cut-Off Procedure on your next job. And be sure you specify Union 
Tuffy Standard Rotary Line, Union Tuffy Jackknife Rotary Line and the Standard Union 
Oil Well Servicing Ropes. The best costs less on the long haul. For quick delivery, call your 


oil field supply store. 


Furcher Information on Advertised Products See Reader Service Card Petroleum Engineer December 1! M5] 








procedures are as quick as 1-2-3! 


factors, mud or air drilling, etc. It’s 3 The answer to your cut-off procedure problem is rushed to you 
all charted—a total of 118,360 @ by our Union fieldman. So far as you’re concerned the rest is 
different answers! Our engineers easy. Only 5 or 6 simple charts usually is all that’s required. Our field- 
select from the master book the man will explain their use to you and your crew, 
ones that apply to your job. There all without cost. And he’ll check back regularly 
is no guess work involved. with you to assure maximum safe service all the 

way. For more information and booklet on Cut-Off 

Procedures, contact Union Wire Rope, Armco Steel 

CORPORATION, 2106 Manchester Ave., Kansas 

City 26, Mo. 


=“? 
ARMCO Union Wire Rope 


Petroleum Engineer I Yecembe r 1° 161 For Further Information on Advertised Products See Reader Service Card 








1) VNB ] 


° 
: 


a § = 


Look at the precision threads 
on CF.I Tubing and Casing 


Th ta weak link in the lot. Every thread has the 
rig taper, height and size. The result is seamless 
tul | casing that has extra strength and is pres- 
t where it needs it most —at the critical area of 
i connection. 
Oil Country Casing and Tubing meet API 
specification and are available in sizes from )STest 
O. D. Contact your nearby CFl sales office cn tiaiiiiniiaciiaie alk/aatmineinien 


+f Ar cneedy alive Denver + Oakland + New York 
Ol fol speedy de livery. 7965 Sales Offices in All Key Cities 
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THE 
SHAFFER ‘SHYDRAULIC TRIP” 


im JAR SAFETY JOINT 


Positive “3-In-l” Protection Is A 
Major Advancement In Fishing Tool Design 


Again Shaffer brings a major new oil tool advancement to the oil industry, a “3-In-1” Fishing 
Jar that combines, in one tool, the protection of a “Hydraulic Trip” Straight-Pull Jar... plus the 
protection of a Mechanical Trip “Standby”... plus the controlled releasing action of a positive 
Safety Joint in the event the fish cannot be loosened and it is desired to release the fishing string. 


my 
: ei we 
4 





Never before has a single tool combining such a wide 
range of safety features been available to the oil industry! 


2 











= 


* 





re 


‘ 


ee your nearest Shaffer representative for fa 


Ample Bore Diameter: So that wire line full details on this latest Shaffer advancement. OF O11 TOO! 


equipment can pass freely through the OF write direct! 


Hydraulic Trip” Jar Safety Joint, it 
has been designed with a generous bore 
throughout its length. For example, the 
5% O.D. tool has a full 2” bore! 
Fully Oil-Sealed: To prevent abrasive 


mud, sand or corrosive well fluids con- THAT EXCEL 
| FISHING TOOLS 

tacting the mechanism, all operatin HIGH PRESSURE ori ano me EQUIPMENT - 

° i 3 ALIFORNIA SERVICE SHOPS Santo 


- P “ odec : +9? TOOL WORKS Br aliforn AS, 1925 West Second Street 
parts of the Shaffer “Hydraulic Trip See eee rON, TEXAS, 6006 No von Bhd » OOS TE sath Shisids Beviewerd 
< i nant Shafter Too orks ke 
Jar Safety Joint are completely sealed OKLA O NCION, NEW MEXICO, Shaffer Too! Works, Post yen 
. ° NG. Shoffer Too! Works ¥ . - 
in oil! CASPER, WYOM! NA. Shaffer Tool Works Post Office Box 82 € 
HOUMA, LOUISIA York NY. 


f e, New 
fh ‘ 
Shaffer Too! Works $00 a A ae evoer, Gm Alberto 
2 ) 





Fe Springs ond Toft 


EXPORT SALES OFFICE 
(Left) The Shaffer “Hydraulic Trip” IN CANADA. Shaffer Western 
Jar Safety Joint in “Set” Position 
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‘MCT’ 


Single, dual or triple . . . Rector’s versatile MCT 
Tubing Head offers multiple tubing hanger arrange- 
ments that make it possible to complete a well with 
one, two or three tubing strings without changing 
the tubing head or using special attachments. All 
strings can be run independently without the removal 
of blow-out preventers. Hangers are automatically 
aligned in the head by fixed lugs that insure positive 
accurate seating without the use of guide pins. A 
special RECTOR multi-seal ring on each hanger in 


Type “LST” Hanger 
and Adapter Flange 
Single Hanger for use 
in “MCT” Tubing Head. 
Available with Back 
Pressure Valve Groove. 





Rector 


WELL EQUIPMENT CoO., INC. 


1100 North Commerce, Fort Worth, Texas @ 


Triple Completion Tubing Head 


dual and triple completions insure positive steel 
seal for each tubing string. In single completion 
application, steel seal is obtained by use of an API 
ring gasket 

Resilient packing elements on all hangers along with 
removable RECTOR-PSI back pressure valves insure 
control of well during removal of blow-out preventers 
and installation of Christmas Tree. 

For full information, contact your RECTOR represen- 
tative or your favorite supply store. 


5a 


Type “TLCT” Hangers 
and Adapter Flange 
Dual Hangers for use 
in “MCT” Tubing Head. 
Allows one string to be 
hung in tension. 
Grooved for Back Pres- 
sure Valve. 





RECTOR TYPE ‘‘MCT” 
TUBING HEAD 
with Type “‘LCT’’ Triple 
Hangers 


Houston Plant: 2215 Commerce Street 


y EXPORT REPRESENTATIVES: CONTINENTAL-EMSCO CO., MID-CONTINENT SUPPLY CO., 


Olly aft! 


Further Information on Advertised Products See Reader Service Card 
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oh FANDor on the SEA 


WAUKESHA 


power for: 


DRILLING *« COMPRESSORS 
WATER FLOOD e PIPE LINES 
PUMPING ¢« ELECTRIC POWER 





WORLD'S FINEST 
O/L FIELD POWER 


10 to 1235 hp 
BOTH DIESELS 
AND 
“BUILT-FOR-GAS” 
ENGINES 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN / New York * Tulsa * Huntington Park, Calif. 


Factories: Waukesha, Wis.; Clinton, lowa; Houston, Texas 
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SECURITY hh 0 


gets you lowest cost per foot 


It’s a documented fact: Se_urity now makes the finest bits in 
the industry. Further, Security thp ... total hole 

program, using Security bits all the way ... will save 

you thousands of dollars per year. 

Actual in-the-field tests ... as illustrated by the typical chart 
below ... have proved repeatedly that Security bits 

beat all penetration speed records in comparison with 

other bits used in similar drilling conditions. 

Security thp will pay off for you, too! 


“TOTAL HOLE PROGRAM 


ENGINEERING DIVISION 
Main Plant: P.O. Box 13647 Dallas, Texas Mx ORESSER 
. West Coast Piant: Whittier, California E — 
Overseas: Security Rock Bits Ltd 
Manchester, England 
_— ee 


AY AHEAD IN "62 WITH SECURITY thp 


SECURITY 360 HOURS 
100 200 350 


TOTAL ROTATING HOURS 
Chart compares 100% Security vs. 100% Non-Security holes - same field, same crew, 
same rig. Documented records prove Security [Ap saved over $5,400-over 68¢ a foot! 


— —_ 
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It’s Smaller... 


It?s Simpler... 


It?s Better BECAUSE OF GRAYLOC 


two bolts per connection, there’s no 
on to assemble—and because Grayloc® 
juire less space, the complete assembly 
t for all its simplicity and compactness, 
id Assemblies have been used on the 
wells thus far discovered. 
nected assemblies are faster and easier 
less and are less expensive than equally 


rated flanged assemblies. They resist vibration and retain 
a tight seal after original assembly without further 
attention. 

A Gray representative will be glad to show you 
how much better Grayloc connected welihead assemblies 
can work for you. Write today for additional informa- 
tion and the Gray catalog. 


LD Tool Company 


P.O.BOX 2291 


stion on Advertised Products See Reader Service Card 


HOUSTON 1, TEXAS RIVERSIDE 7-1240 
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CASCADE—First diesel- EXETER—First dual power generator SLATS HONEYMON—First ducl HELMERICH & PAYNE 
electric drilling rig operat- assignment providing variable-constant power output with independent speed First 2-speed draw works; 
ing in Canada. engine speed control. control for mud pump and rotary. driven by gear motors. 


Progressive Contractors 


DRILL ELECTRICALLY 


Installations confirm ... up to 52% savings in 
maintenance costs, 75% less downtime from trans- 
mission difficulties, 35% reduction in transporta- 
tion and rig-up time, 15% savings on fuel, and 
higher efficiency results in faster over-all drilling. 

For new rigs or repowering existing ones, Gen- 
eral Electric’s engineers can help you select and 
apply the right electric drive for your needs, to 
improve your competitive position, increase flexi- 
bility and maximize rig life and operating profits. 
Write Oil Well Drilling, Section L102-01, Building 
3-42, General Electric Company, Erie, Pennsylvania, 
for further information. 


Box 
« es 


Aa Progress /s Our Most Important Product 


DIXIE—First electric drill- CALDRILL—First diesel-electric pow- 
ing rig package for rotary ered drilling rig operating on an off- G E N E FR A L t LE CT a | C 


table operation only. shore California platform. 
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AJAX INTEGRAL ENGINE-COMPRESSOR TWIN CYLINDER 
UNITS are designed to meet the need for LOW COST 
Units in the LOW+MEDIUM horsepower ranges. 


120-160-230 BHP Sizes 
Single and Two Stage 
for 
Gas Gathering 
Gas Boosting 


Repressuring and 
Gas lift service 


Gas storage and 
Vacuum service. 


SPECIFICATIONS 


AJAX ENGINE-COMPRESSOR TWIN CYLINDER UNITS 
DPC-230 DPC-160 DPC-120 


ENGINE | COMPRESSOR ENGINE | COMPRESSOR | ENGINE | COMPRESSOR 





MODEL COMPRESSOR 





GENERAL 
Bore x Stroke, Inches Twin 13Y%4"x16 11” Stroke Twin 11” x 14” | 11” Stroke Twin 91/2"x12”" | 8” Stroke 
acement, Cu. Inches 2x2206 2x 1330 2x850 
Horsepower — A.P.|. 230 ] 120 
vailable Compression B.HP 220 110 
M.E.F PSI 57.5 59.0 
ed R.P.M. (Min. - Max.) 250 - 360 250 - 360 250 - 475 250 - 475 
960 660 950 


Speed Ft./Min 733 635 


MAIN BEARINGS 


e of Main Bearings Double Row Non-Adijustable Tapered Roller 


f Main Bearings, In. _Two 7%" and One 12”. Two 614” and One 12” ___ Two 558” and One 10” 


RANK PIN BEARINGS 

| ameter x Length, Inches 
| CROSSHEAD PIN BEARINGS 
eter x Length, Inches 

PISTC 
— 24" 22" 2 2 1% 1% 
ad Per Rod, In 20,000 16,000 10,000 

FLYWHEEL 

je mr 56 52 
ih eter, In 2250 2225 
+ 37500 30000 
V n Air or Gas Pressure 200 PSI 200 PSI 
PIPE CONNECTIONS ——t as sa 
yas, Inches Per Cylinder Ww Va } 
ches 1 1 | 


iba 7 Sey 7 
(2) 7V2"x3%0" | (2) 7¥2"x3%6" | (2) 634""%37%" | (2)5%4"%350" | (2) 594"x350" | (2) 594x350" 
(2) 5V2"x4¥%a" | (2)3%4%x4Ve" | (2) 3%4"x4Ve" | (2)394"x4Ve" | (2) 3%4"x3%” | (2) 294"x3%" | 


Fe 


STARTING 











eter, Inches Each 


4 6 5 
Feet Each 6000/RPM ___5600/RPM | ___ 5250/RPM 


JBRICATING Controlled Splash Lubrication to Bearings and Crossheads 
| Me { Force Feed to Power Cylinder Walls and Compressor Cylinder Walls and Packing 
CRANKCASE CAPACITY 30 Gallons 28 Gallons 25 Gallons 
APPROXIMATE WEIGHT : 
v t Gas Cooling, Lbs 29,500 22,700 18,700 
33,500 26,000 21,500 





A as Cooling, Lbs 
| APPROXIMATE FOUNDATION 
REQUIREMENTS 
Yds. Concrete 19 1612 
| MAGNETO 7 sa % 
€ HIGH TENSION — WEATHER PROOF 
GEAR DRIVEN FROM LAYSHAFT 








EMEP AeR AJAX |RON WORKS corry. PENNSYLVANIA 


AJAX Gin Hh Or fad ir 
7 A) y rear @ The National Supply Division, Armco Steel Corp., Pittsburgh, Po 


= 
@ Bethlehem Stee! Co. — Supply Division, Tulsa, Oklahoma 


¢ o MM Pp - 3 4 s 0° & s ~ © ea Continent Supply Co., Fort Worm, Texcs 


ENGINES @ Beacor Supply Co., Pampa, Texas 











+: Information on Advertised Products See Reader Service Card Petroleum Engineer December 1961 





South Penn Completes Alcohol Slug Injection 


South Penn Oil Company’s 
alcohol slug experiment, which 
began in the Bradford field about 
a year ago, is reaching the close 
of the first phase of this opera- 
tion. 

The unique experiment is re- 
garded as a step towards de- 
veloping a tertiary recovery 
method for crude oil and is lo- 
cated on South Penn’s B. C. 
Haven property in Pennsylva- 
nia’s Bradford field. Cost of the 
experiment is estimated at ap- 
proximately $325,000. 

Since September 19, 1960, 
when the injection of isopropyl 
alcohol was started into four in- 
take wells, about 28,000 bbl of 
this material has been pumped 
into the Bradford Third sand 
reservoir. This constitutes a slug 
which is approximately 15% of 
the pore volume estimated for the 
twelve acres which will be af- 
fected. Injection of the straight 
alcohol has been completed. 

South Penn is now injecting a 
mixture of water and alcohol, at 
a four to one ratio respectively, 
to achieve a graded viscosity zone 
between the alcohol and the 
water which will be injected 
behind it. Injection of straight 
water will be resumed after the 
mixed slug is injected. 

To date there have been no 
appreciable changes in produc- 
tion from the producing wells 
and it is not anticipated that any 
significant results will be forth- 
coming from this experiment un- 
til sometime in 1962. 

The B. C. Haven lease on which 
this pilot test is being conducted 
has been under intensive five- 
spot pattern water drive for 
almost eleven years and is ap- 
proaching its economic limit. In- 
jection of water is continuing 
into the area around the alcohol 
five-spot, and no changes have 
been made in the operation other 
than to segregate production 
from the nine producing wells 
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adjacent to the alcohol intake 
wells. Each of these wells is in- 
dividually gaged for a weekly 
period once each month. Water 
production is gaged both in the 
tanks and through a recording 
weir. 

As a further aid to analyzing 
fluid movements in the reservoir, 


tracer tests have been conducted 
under the supervision of the 
Bureau of Mines, Bartlesville 
office. The Department of Petro- 
leum and Natural Gas at the 
Pennsylvania State University is 
cooperating closely with the op- 
erations on all phases of this ex- 








What does that mean? It means you've got more time for other duties, 
because the M&T Compensating Frictional Tubing Anchor can be run 


by your own crew without your supervision. 


Oh, sure, and they’d run it upside-down! No matter. The M&T Anchor 
works with equal effectiveness either way. Just run it in the hole and 
start the pump. That sets the anchor. Positively. Pressure does the work. 


And — no wickers to damage casing. 


H’m. How do you get it out again? No trouble there, either. Unseating 
the pump releases the M&T Anchor. You can move it or pull it at any 


time, under any conditions... wet or dry . 


no risk of a costly fishing job. 


no bleeder valve needed... 


Sounds good. How about maintenance? The 
lowest! 1,300 M&T Tubing Anchors are currently 


al: 


at work in the oilpatch, with less than 2% mainte 
nance. M&T dependability holds costs down! 


You can get more info from your 
McGaffey-Taylor or Eastman Oil 
Well Survey field man...today! 


EASTMAN 


2895 Long Beach Blvd., Long Beach 6, Calif. 
Mailing address: P.O. Box 408, Long Beach 1 


Ww c APANY 


 3WASo 
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SUCCESSFUL 
COMING OUT 
PARTY! 


It's successful because it goes 
strictly according to plan. Up comes 
over 8000 feet of J&L Seamless 
Drill Pipe to make a perfect trip. 
What happened here—what the picture 
shows—is normal, routine, planned, 
and always important. A professional 
crew expects a trouble-free trip... 
expects drill pipe to come out of 
the hole in good shape. Ask around. 
J&L Drill Pipe has a reputation for 
veeting your best expectations. 
The reputation has been earned the 
hard way—in action—on countless 
drilling jobs. J&L Casing and Tubing 
have the same top reputation for 
quality. Reason: J&L has invested 
millions in the best tubular 
production and testing equipment 
known. Talk performance and value 


with your J&L salesman soon. 


Jones & Laughlin Steel Corporation 


3 Gateway Center, Pittsburgh 30, Penna. STEEL 





Fowler is now associ- 

Mountain Natural 

id headquartered at Glen- 
Colo. He formerly 
field superintendent 
Natural Gas Co. at 
M., 


CKY 


Swearingen has been 
itive vice president 

f expanded exploration, 
ng and land acquisition 
Livingston Oil Co., 
Recently he owned and 
own consulting engi- 


n Tulsa. 


has named J. H. Pit- 
division production 
he Houston production 
eceeds H. K. McKin- 
been assigned to the 


area production department. Prior 
to his new appointment, Pittinger 
was on a special assignment in 
the Houston area exploration 
department. 


W. C. (Dub) Tillett has resigned 
as exploration superintendent of 
Tenneco Oil Co.’s Midland district 
to become an independent operator. 
He has opened an office in the Petro- 
leum Life Bldg. in Midland, Tex. 


Clayton Nygaard will move from 
Billings, Mont., to Calgary, Alta., 
Canada, to become Ambassador Oil 
Corp.’s district production superin- 
tendent there. He has served with 
both Standard Oil Co. of Ohio and 
Standard Oil Co. of Indiana in 
their production and engineering 
departments. 


ECONOMY - VERSATILITY 
IN WELL COMPLETIONS 
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SLIDING SLEEVE 





DING SLEEVE offers outstanding 
versatility in wells where tubing casing 
s desirable. As many Sliding Sleeves 

iy be installed in a given string, and it is 
ite standard wire line tools in as many 


sieeves 


LLUSTRATED AT RIGHT 


wer subs are internally honed to accept 
jel SYE Separation Sleeve and PSI Model 
Opened and closed by conven- 
ne methods. Large |.D. to permit running 
f pressure bombs and perforating guns. 
ed metallic reinforced packing insures 
well differential pressures. 


ry Plug 


Sleeve installed to test or pack off Slid- 





installed to isolate lower zone or pro 


ne through tubing. 


ADDITIONAL SUBS OR NIP 


THE 


Pressure Sewitces, Jue. 
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Running Tour 


Two staff changes have been made 
by James G. Brown & Associates in 
its Midland office. Warren G. Hicks, 
formerly with Republic Natural Gas 
Co., has been named West Texas 
and New Mexico division geologist. 
William D. Barnes was appointed 
exploration manager of the firm. 
Previously he was Amarillo district 
exploration manager. 


Humble Oil & Refining Co. has 
promoted Jack Shepherd to opera- 
tions superintendent of the com- 
pany’s Midland (Tex.) area. He 
has been Andrews district manager 
for the last six years. Shepherd re- 
places John S. Boldrick, recently 
transferred to Houston, Tex., as 
manager of that area office. 

Joe Worshing has been named 
district supervising engineer of 





DISTRIBUTORS 
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Humble Oil’s Monahans district. He 
was formerly in the company’s 
Andrews district office. 


If you're 
Partners of Lyons & Logan, MPS. 


a Shreveport, La., have reorganized t : ~h-b-e-r 
aug in é into Lyons Petroleum and estab- 


ton H. Lyons, Sr., is senior partner 


lished an office at Lafayette. Charl- 


Get the facts about 


WINCHMOBILE JR. 


Before you buy get the facts on light 
weight... low cost... long life Winch- 
mobile Junior with the cross mounted 
engine which saves moving parts and 
increases hp to the drum by 15%! 


WILSON MFG. CO., INC. 


Wichita Falls, Texas @ The Home of RED IRON 


Winchmobiles Traveling Blocks Speedwinches 





Slush Pumps 3000’ to 25000’ capacity Rigs 
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of the new firm. Other partners are 
C. H. Lyons Jr., E. L. Hilliard, Hall 
M. Lyons, G. F. Abendroth, John T. 
Palmer and J. A. Dykes. Gene M. 
Griswold, Shreveport attorney, is 
counsel, and Charles A. Barton is to 
be South Louisiana geologist at 
Lafayette. 


G. W. Crickmay has assumed his 
duties as manager of the Canadian 
region of Atlantic Refining Co.’s do- 
mestic producing department. He is 
succeeded in his former post as vice 
president and general manager of 
Venezuelan Atlantic Refining Co. in 
Caracas by Richard Chadwick-Col- 
lins, formerly assistant manager of 
the company. 


Charles L. Bare has joined Conti- 
nentai Oil Co. as a research scientist 
in the production research division. 
He will specialize in computer appli- 
cations in Conoco’s recovery proc- 
esses section, with headquarters in 
Ponea City, Okla. The company also 
has reorganized its international ex- 
ploration activities into four major 
areas. The areas and their explora- 
tion managers are: Europe and 
French Community, D. B. Eicher, 
formerly staff geologist at Houston, 
Tex.; Africa, J. R. Strong, for- 
merly New York senior staff geo- 
physicist; Eastern Hemisphere, J. 
F. Mason, formerly New York staff 
geologist; and Western Hemisphere, 
W. A. Peterson, formerly New York 
staff geologist. Europe and French 
Community area manager is 
J. F. Tolleson, formerly Paris 
representative. 


Several key staff changes have 
been made in Gulf Oil Corp.’s do- 
mestic production operations. W. E. 
Bauman is promoted to area produc- 
tion manager at Amarillo, Tex., 
replacing E. A. Weichert who trans- 
fers to the Midland, Texas, district. 
M. R. Smith is promoted to district 
engineer at Denver, Colo., Bauman’s 
former post. E. E. Clapham, for- 
merly district reservoir engineer at 
Midland, succeeds Smith as Mona- 
hans, Tex:, area engineer. J. N. 
Newmeyer is advanced from senior 
petroleum engineer at Midland to 
district reservoir engineer. At 
Houston, Tex., E. A. Ehlers Jr. is 
promoted to district reservoir engi- 


et Ie ll-£ 
Take The Wear 


iT COSTS 
YOU LESS 
THAT WAY 


v MARTIN RUBBER & 
DUCK RINGS give excellent 
life in dirty abrasive fluids 
. high or low gravity 
much or little water : 
shallow or deep wells. They 
last for years in the easier 
pumping wells. Replacement 
rings cost comparatively little. 


, MARTIN PLUNGER BOD- 
IES, precision grooved, drilled 
and threaded (no underneath 
fluid passage), usually last for 
years. Tube or barrel costs are 
often cut in half. 


The replaceable SY NTHET- 
IC RUBBER GUIDES in MAR- 
TIN CAGES last longer than 
any metal, and the cushioning 
of the ball increases your ball 
& seat life. Results are often 
truly amazing. (Patent No. 
2,591,174) 


Write for our new catalog 
or see it in the Composite 
(24th Edition). All prod- 
ucts sold thru supply com- 
panies. 


For Further Information on Advertised Products See Reader Service Card 





Sweeten Sour Gas 
More Economically 


with the NEW 
MALONEY- CRAWFORD 
SWEET-A- MINE 


Maloney - Crawford technology 
makes low-cost, highly efficient 
amine desulferization a reality with 
the new Sweet-A-Mine. Whether 
1ve 400 MCF /D or 50 MMCF 
»f sour gas, a Sweet-A-Mine 
will give you specification gas . . 
virtually no field attendance. 


with 


The Sweet-A-Mine is in two assem- 
blies—absorber and _ regenerator. 
The sour gases are absorbed in a 
solution of monoethanolamine and 
then the sour amine solution 
is regenerated for re-use. A special 
feature is a reflux condensing coil 
that boosts the efficiency of the 
regenerating process. 


water 


With these advances in mind, re- 
examine your sour gas problems. 
Tell us your conditions. M-C engi- 
neers the answer. Contact 
them 


have 


Maloney-Crawford 
P. O. Box 659 
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neer succeeding C. F. Kalteyer, now 
district production engineer there. 
Z. C. Ballinger, formerly Houston 
district production engineer, trans- 
fers to Hobbs, N. M., as area engi- 
neer replacing C. M. Bumpass, now 
area engineer at Kilgore, Tex. C. W. 
Aleorn Jr., area production geolo- 
gist, is transferred from Andrews, 
Tex., to Victoria. 


Lion Oil Co., a division of Mon- 
santo Chemical Co., has announced 
two new “resident geologists” in its 
scientific advancement plan for ge- 
ologists and geophysicists. They 
are: Carl E. Youngren, district geol- 
ogist for L-M Oil Co. Ltd.; and Les- 
lie W. Andrews, senior geologist for 
Lion’s Denver, Colo., district. Also 
reassigned are two petroleum engi- 
neers: Edward M. Scholl, from the 
Diamcnd “M” district at Snyder, 
Tex., to the Denver district produc- 
tion office; and Henry S. Weigel 
from Denver to Snyder. 


Richard R. Gray has been named 
general engineer in the prceduction 
department of the Ohio Fuel Gas Co. 
For the past five years he has served 
as northern and central district pro- 
duction engineer. 


Phillips Petroleum Co. has pro- 
moted F. C. Jones to the newly cre- 
ated position of assistant manager 
of its Venezuela operations in the 
exploration and production division 
of the international department. 
Jones will continue as operating de- 
partment head at Caracas. The firm 
also has promoted R. L. Ray! to di- 
vision exploration geologist in the 
Denver, Colo., office of the land and 
geological department. He succeeds 
A. Haig who has transferred to the 
geological staff of the department’s 
headquarters in Bartlesville, Okla. 


Harold F. Winham of Shell Oil 
Co. is 1961 recipient of the certifi- 
cate of service of the Society of Pe- 
troleum Engineers of AIME. Prior 
to his association with Shell, Win- 
ham was petroleum engineer for 
Marland Oil Co. and exploitation en- 
gineer for Caribbean Petroleum 
Corp. at Maracaibo, Venezuela. He 
has served Shell as exploitation en- 
gineer in East and West Texas, as 
well as in Louisiana, and is currently 
district superintendent in South 
Louisiana. 


Preston P. Nibley has joined So- 
cony Mobil Oil Co. Inc. as an engi- 
neering consultant. He formerly 
was manager of operations in New 


| York for Trans-Arabian Pipe Line 


Tulsa, Okla. | 


For Further Information on Advertised Products See Reader Service Card 


Co. 


Petroleum Engineer 


D. K. Dressback, treasurer of 
Tekoil Corp., has been elected presi- 
dent and treasurer, director and ex- 
ecutive committee member for both 
Tekoil and its wholly-owned sub- 
sidiary, Petroleum Technologists 
Inc. This action follows the resigna- 
tion of two officers who plan to de- 
vote their full efforts to foreign 
waterflood development. They are: 
W. H. Davison, formerly Tekoil’s 
president, director and executive 
committee member and Petroleum 
Technologists’ vice president and 
board member; and K. “Davison, 
formerly vice president and director 
of Tekoil and vice president and 
board member of the subsidiary. 


Texas Mid-Continent Oil & Gas 
Assn.’s new president is J. Clyde 
Tomlinson, independent oil producer 
and mayor of Longview, Tex. He 
succeeds Estill S. Heyser Jr., Dallas 
independent producer. Tomlinson 
has served Texas Mid-Continent 
also as district vice president for 
East Texas, is a director of general 
Mid-Continent Oil & Gas Assn. and 
a director of the Independent Petro- 
leum Assn. of America. 

Other officers elected at the 42nd 
annual meeting in Ft. Worth, Tex., 
include: Charles E. Simons, execu- 
tive vice president; William H. Ab- 
ington, general counsel; and Eugene 
McElvaney, treasurer. New district 
vice presidents are: Norman E. 
Loomis, East Texas; Netum Steed, 
North Texas; R. C. Tucker, Permian 
Basin; Frank P. Zoch Jr., Lower 
Gulf Coast; Rip C. Underwood, Pan- 
handle; H. E. Dishman, Upper Gulf 
Coast; Alvin C. Hope, Southwest 
Texas; Harold Decker, Middle Gulf 
Coast; J. C. Hunter Jr., West Cen- 
tral Texas; and Hamilton Rogers, 
North Central Texas. 


Joining the exploration depart- 
ment of Monsanto Chemical Co.’s 
Lion Oil Co. Div. at Denver, Colo., 
are Waring R. Gordon and Sigmund 
J. Rosenfeld. Both formerly served 
with Shell Oil Co. in Denver. 


Phillips Petroleum Co. has pro- 
moted Richard D. Miller to Shreve- 
port division landman and Harold 
A. Kuehnert to Denver division 
development geologist. 


F. T. Connolly has been named 
chief geologist in Shell Oil Co.’s 
Houston area exploration depart- 
ment. Prior to this appointment, he 
was manager of the geological de- 
partment of Shell Development Co.’s 
exploration and production research 
division. 
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D & P Equipment 


Controls Plugging Deposits 


Parid dispersant effectively re- 
moves or prevents plugging de- 
posits (of asphaltenes, bitumens, 
paraffins and other substances nor- 
mally insoluble in crude oil) that 
accumulate on rods and in well tub- 
ing, flowlines, pipelines and tanks. 
It functions not as a solvent but 
with a wetting and detergent ac- 
tion dependent on presence of free 
water in the system treated. It is 
an organic compound, soluble in 
hydrocarbons and dispersible in 
fresh water or brine, will not cor- 
rode production equipment and is 
available in liquid or solid stick 
form. Tretolite Co., Div. of Petro- 
lite Corp. 

Circle number (1) on reply card 


Cutter Equipped for Plastic 


A specially designed cutting wheel 
converts the Ridgid No. 205 tubing 
cutter into a plastic pipe cutter in 
seconds. For thin or heavy wall rigid 
plastic pipe, the cutter has a capac- 
ity of up to 2-in. Schedule 120 plastic 
pipe (14-in. wall thickness). A spec- 
ially designed radius eliminates 
both internal and external burrs. 
Absence of the latter insures uni- 
form distribution of solvent on the 
inner surface of the fitting when 
making up a joint. An absolutely 
perpendicular cut, equally essential 
in forming proper joints, is guaran- 
teed with each cut. The special wheel 
may be removed or inserted in sec- 
onds and stored in the cutter’s 
handle. The Ridge Tool Co. 

Circle number (2) on reply card 


Tool Joints Better Protected 


Hardfaced Spangweld tool joints 
are better protected now on the tap- 
ered shoulder. The annular band of 
hard carbide is extended over the 
area in which three small pads form- 
erly were spaced 120 deg apart. 
Replacement of the pads increases 
hardfacing 45% on the shoulders of 
414-in. Spangweld internal flush tool 
joints. Shoulder band width is in- 
creased from % in. to 1 in. on all 
sizes up to 4% in. Total hardfacing 
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band width is still 3 in. The im- 
proved protection is provided by 
shifting the band %¢ in. farther 
down on the 18-deg elevator shoulder 
of al! sizes. This extends the band 1} 
to 114 in. on the shoulder, depending 
on tool joint size, without interfer- 
ing with seating of elevator against 
shoulder. National Supply Div., 
Armco Steel Corp. 

Circle number (3) on reply card 


Rod for Heavy Pumping Loads 


A special alloy sucker rod has been 
developed to meet the need for a rod 
with strength to carry heavy pump- 
ing loads in non-corrosive fluids or 
mildly corrosive fluids that can be 
effectively inhibited. Where corro- 
sion is not a problem, the manu- 
facturer points out, it is more 
economical to utilize the new type S 
rod than more expensive, high ten- 
sile rods designed to resist corrosive 
fluids. This chrome-moly sucker rod 
with typical tensile strength of 130,- 
000 psi is available in 5, 34, % and 
l-in. sizes, with stress-relieved pin 
with rolled threads optional. Liberty 
Manufacturing Co. of Texas. 

Circle number (4) on reply card 


For Waterflooding Use 


New 2-in. Rotron Whirl-Flo flow- 
meters, models L2S-H and G 25-H, 
provide economical and accurate 
means of measuring liquid flow and 
gases, respectively. Pressure rating 
is 5000 psig. A natural vortex de- 


velops in an offset chamber in the 
side of the pipe. There is linear re- 
lationship between the number of 
revolutions of the vortex and the 
volume of the main flow. Volume 
flowing through the meter is read by 
counting the revolutions of the rotor 
within the vortex. This rotation is 
transferred to the outside by mag- 


December 1961 


netic couplings and can be presented 
as flow rate and/or integrated flow 
signal. Each meter is fitted with ad- 
justable internal bypass that serves 
as a calibrator. Rotron Controls, 
Div. of Rotron Manufacturing Co. 
Ine. 

Circle number (5) on reply card 


Variable Speed Transmissions 


Infinitely variable speeds that can 
be changed with transmission either 
running or stationary highlight a 
new line of completely redesigned 
metallic traction transmissions. The 
1/6 to 114-hp transmissions feature: 
built-in overload protection; one- 
piece housing to insure proper parts 
alignment and prevent leaks; uni- 
tized control assembly to prevent 
lost motion or backlash; new gear 
tooth form to produce 10% greater 
power and quieter operation; new 
input and output shaft mountings to 
provide increased overhung load ca- 
pacity and better shaft alignment; 
removable oil window; new speed 
control stops; new dial and handle 
to provide micrometer speed adjust- 
ment to 1 part in 4000; and new 
motor construction to eliminate end 
play. They are furnished with all 
types of motors or without motor, 
and with or without built-in gear 
reduction or step up. Graham Trans- 
missions Inc. 

Circle number (6) on reply card 


Chain-Drive Slush Pump 


High speed quadruple roller chain, 
instead of conventional herringbone 
gear, transmits drive power for a 
new 5-in. by 614-in. duplex recipro- 
cating slush pump. Power end of the 
FM-45 is a one-piece unit with in- 
tegral eccentric shaft and jackshaft 
bearing supports. Fluid end is a one- 
piece casting with conventional type 
pot valves. The lubricator packing 
gland provides positive lubrication 
to piston rods at points of greatest 
wear. Connecting rods are one-piece 
steel, with renewable steel-backed 
bushing for eccentric bearings and 
brass cross head bushings. API No. 
1 taper rods and pistons are avail- 
able. The George E. Failing Co. 

Circle number (7) on reply card 
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DOUBLE-E 


TENSION TUBING ANCHOR 


) flanges shear when 
to rejay anchor 
r removal from well. 


Double-E tension tubing 
rs have been field 
“mn tor over seven 


ind tubing wear 

s virtually elimi- 

pump efficiency 
e ised 


fracture flanges on the slips, origi- 
Equipment Engineers, is your insurance 
e method of retrieving the tubing. 


Sold Through Supply Stores — Write for Catalog and Prices 


EQUIPMENT ENGINEERS, INC. 
las 35, Texas + MElrose 1-2290 
) years in well completion & pumping equipment 








“LATE LIGHTS” 
To Serve You... 


Seeking . . . and finding, better communica- 
tion systems is part of our life at USI. 
Sure in the knowledge that one of our 
systems can serve you best, we invite 
your next bid. Better still, why not call 


er Information on Advertised Products See Reader Service Card 











Modified for Quick Rig-Up 


Joe Stine Inc. 
has modified Za- 
pata Off-Shore Co. 
blowout prevent- 
ers (13%-in. 
-3000 psi and 10- 
in. -5000 psi) with 
a new Cameron 
clamp connection 
at each end that 
has only two bolts 
to tighten. The 
new connection is 
a swing bolt clamp 
utilizing thick, 
self-sealing metal 
ring gasket, type 
BX, which is away 
from the flow of 
abrasive fluid. In 
addition to clamp connections between blowout pre- 
venters, the 4-in. outlets of the drilling spool also have 
been changed to clamp connections. In connecting choke 
manifolds to these outlets, further time is saved when 
converting from 3000 psi to 5000 psi preventers because 
the 4-in. clamp connections on the choke manifolds fit 
the outlets on both hook-ups. Shown inspecting the 
modification are; lan Figart, Zapata Off-Shore Co. vice 
president; Joe Stine; Paul N. (Red) Adair of Red Adair 
Co. Ine.; and Allison Peters of Joe Stine Inc. Cameron 
lron Works Inc. and Joe Stine Ince. 

Circle number (8) on reply card 
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Paraffin Inhibitor 


A complex organic formulation 
has been introduced to inhibit paraf- 
fin deposition and to disperse exist- 
ing accumulations in flow lines, gas 
lift wells and tank bottoms. A liquid 
— soluble in crudes, insoluble in 
water — it tapas mt no chlorinated 
hydrocarbons or heavy metals and 
may be endioa outdoors. Hagan 
Chemicals & Controls Inc. 

Circle number (9) on reply card 


Valve Takes Less Inventory 
Designed primarily for ‘“on-off’’ 
applications in high prammate serv- 
ice is the BS&B type 70-23 dia- 
phragm-operated dump valve that 
can be converted to either globe or 
angle by merely relocating the body 


nipple. No additional parts are re- 
quired to reverse the actuator. Seat 
cages are interchangeable for a 
given body size and the same inner 
valve is used for all orifice sizes. 
Another design feature is clamp 
ring mounting of actuator to body. 
All body internals, including seat 
ring, lift out when actuator is re- 
moved. The steel valve body is rated 
at 4000 lb and is available in 1 and 
2-in. sizes. Black, Sivalls & Bryson 
Ine. 
Circle number (10) on reply card 
750-Bhp Packaged Compressor 
Extending to 750 bhp the horse- 
power range of Clark CFA-CFB 
packaged field compressors is new 
model CFB-4 for gas lift, repressur- 
ing, pressure maintenance and air 
drilling. This completely self-con- 
tained compressor station, bulit in 
sizes from 400 to 750 bhp, uses a 
5-in. stroke, 4-cylinder, balanced 
opposed compressor with extra 
heavy case and running gear to ac- 
commodate the higher loading. Oper- 
ating at 1000 rpm, compressor is 
directly connected to oil field type 
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engine by flexible coupling. Belt and 
gear drives are eliminated. Because 
vibration is virtually eliminated, the 
package can be mounted on any sup- 
port that will hold its weight... 
barges, trailers or concrete slabs. 
30th lined and unlined cylinders 
(36 standard sizes ranging from 
214 to 21-in. diam and covering a 
pressure range from vacuum to 6000 
psi) can be mounted interchange- 
ably in any combination. All com- 
ponents are mounted on rigid steel, 
transportable skids. No field assem- 
bly is required. Clark Bros. Co., Div. 
of Dresser Industries Inc. 

Circle number (11) on reply card 


i4-Lb Cutter, 12-Ton Force 


Three Pneudraulic rod cutters, 
the smallest of which weighs only 
1014 lb but delivers 12 tons of cut- 
ting force, are described as ideal 
time-savers for snipping reinforcing 
bars, alloy steel rods and bolts up to 
l-in. diam. These hand-held tools, 
capable of delivering up to 274% tons 
of cutting force, are powered by 
remotely controlled, portable power 
cell about the size of a canister- 
type home vacuum cleaner. Mounted 
on casters and light enough to be 
carried anywhere, this cell converts 
normal shop air pressure into hy- 


TEXHEATER is made by Texsteam Corp., 


Houston, Tex. The VF4 Wisconsin Engine 
powers the compressor that atomizes 
the fuel oil for heating, and circulates 


December 1961 


al MeliMel@cit ye) le tis) Miltite) 


WISCONSIN - powered “Texheater’” 
delivers 2,500,000 BTU/hour 
to heat oil or additives 


You can use the truck-mounted 
unit shown wherever you need 
You can 
heat oil to prevent build-up of 
amorphous paraffin deposits in 
lines and connections—or to heat 
and circulate paraffin-dispersing 
additives at discharge tempera- 


quick, sustained heat 


tures up to 500° F. ° 


Dependable power is sttpplied 
by a four-cylinder heavy-duty 
air-cooled Wisconsin Engine. It 
is precision-built for peak effi- 
ciency with minimum wear — 


WISCONSIN 


MOTOR CORPORATION 
Milwaukee 46, Wis. 


and to require the least care. 

The Wisconsin’s high torque 
prevents stalling under changing 
loads. Air-cooling permits effi- 
cient operation at extremely high 
ambient temperatures and great- 
ly simplifies servicing ~— a bles- 
sing in oil field operations. 

See us for utility units and let 
us tailor the Wisconsin Engine 
you need for trouble-free all- 
weather operation. Send for 
Bulletin S-283 on the entire 
Wisconsin line, 3 to 60 hp. 


WRITE TO HARLEY SALES CO 
619 SOUTH MAIN STREET © TULSA OKL 
3420 MC KINNEY AVENUE © HOUSTON TEXAS 
805 SOUTH MAIN STREET © WICHITA KANSAS 
Oil Field Distributors for Wisconsin Engines 
and all types of Utility Units 


AHOMA 


World’s Largest Builders of Heavy-Duty Air-Cooled Engines 


For Further Information on Advertised Products See Reader Service Card l 56 ) 





ip to 7000 psi. 

no electrical com- 
quipment can be used 
zardous areas. A mov- 
in be mounted at right 


tool cylinder « 
Pneumatic 


or in line 
Tool Co. 


12) on reply card 


ctronic Cou 
ther from 
power or fr¢ 
ge battery i 
electronic 
provers in ca 
ement 
field 


gged 


meters. 


nter 
conven- 
mm a 12-v 
Ss a port- 
counter 
librating 
De- 
service, 


Model 331 weighs only 16-lb and is 
housed in a Halliburton aluminum 
case 13 in. by 18 in. by 6 in. Controls 
are simple, connectors to prover and 
pulser clearly labeled and keyed to 
eliminate hook-up errors and count 
total is displayed in large line Nixie 
tube numerals. Special test circuit 
enables operator to check each de- 
cade of 5-stage digital readout with- 
out additional electronic or mechani- 
cal equipment. The counter provides 
12-v d-c power to operate photoelec- 
tric pulsers, eliminating need for 
separate pulser power supply. Data- 
lox Div., The W. W. Henry Co. 
Circle number (13) on reply card 








AXELSON-GARRETT 
22 PE “Cc” 
CIRCULATING 
VALNV E 


Full Circulating Capacity! 


Unmatched for reliability, the Axelson-Garrett Type 
C” Circulating Valve has now been further improved 
to offer all of these exclusive features: Perfect Sealing 
Full Circulating Capacity — Repeatable Shifting 
Positive Locating — Slim Dimensions. 
Designed primarily for the displacement of well fluids, 
Type “C” valves may be used on permanent type com- 
pletions, for selective production or for well remedia! 
work 
When installed, the large ports in the mandrel and 
large annular space between sleeve and mandrel assure 
full capacity. The unique design and compact seals 
have made possible this full capacity in a valve with 
minimum O.D. Its characteristics make it an ideal tool 
for use in critical diameter parallel string completions. 
When opening or closing the valve, the shifting tool 
automatically seats into the proper shifting position. 
When shifted the internal profile of the valve changes. 
rhe shifting tool can be moved only if the valve has 
been fully shifted, giving the operator a positive check 
on the position of the sleeve. 
4 new Brochure (#CVC) is now available showing 
waive, Iiessteations bnesethe shifulig anal chechine tp 


valve when opening or closing. Write for your copy 
today. or check with your Axelson-Garrett man. 


<=: Axelson-Garrett 


DIVISION OF U.S. INDUSTRIES, INC 


“Products Designed to Give Oi! a Lift 


r Information on Advertised Products See Reader Service Card 
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Valve in Economical Gage Use 

A gage application using a Tufline 
instrument plug valve Teflon sleeves 
results in considerable savings and 
simplified operation. It involves con- 
necting only a factory-installed 
34-in. male adapter. Key to the ap- 
plication is the Tufline instrument 
plug valve, in 14, 34 and 14-in. sizes, 
which provides gage cut-off, gage 


NEW GAGE APPLICATION 


O10 STAMpARE GARE APPiICATiON 


Gact 
Set pe | 


4.) 2 VAUvES 
NIPPLES T= 


bleed and calibration with single 
180-deg operation. Rated for 300 psi, 
this valve is especially recommended 
for on-off use on rated pressures 
within temperatures from —50 F to 
+400 F, with gas or liquid, corro- 
sive or non-corrosive media. Con- 
necting the valve for gage applica- 
tion is easy because it has screwed 
ends (14-in. standard pipe thread). 
Gage is threaded into the end op- 
posite the end with the wrench, and 
valve by means of the adapter is at- 
tached to pipe containing the liquid 
or gas to be measured. Continental 
Manufacturing Co. 

Circle number (14) on reply card 


Flow-No-Flow Reporting Device 

The FS/1 sensor and 81-A control 
unit provide an economical and ac- 
curate flow-no-flow reporting device 
without mechanical impellers or 
vanes. The sensor has no moving 
parts, will withstand 3000 psi, is 
sensitive enough to detect flow of 2 
gal per hr and is easily installed in 
standard tee or welded boss. Electric 
signal is transmitted from sensor to 
control unit where it is amplified 
and, through a transistorized cir- 
cuit, energizes a relay capable of 
switching loads up to 5 amp. Input 
is 110-120 v a-c. Draw is less than 
‘4 amp. The device is available for 
rack mounting, multiple installa- 
tions or in explosion-proof boxes. 
Flotec Corp. 

Circle number (15) on reply card 


Literature 
Treating Equipment Data 
There are 15 individual product 
bulletins on the Continental Hoil line 
of oil emulsion treaters and testers, 
gas separators, free water knock- 
outs, water filters and similar equip- 
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ment. Each bulletin is complete with 
product description, specifications, 
dimensions and cutaway view to 
show inter-workings. Also available 
is 4-page “family line” bulletin 
briefly discussing all Continental 
Hoil equipment. An attractive cover 
keeps all the bulletins together. Con- 
tinental-Emsco Co. 
Circle number (16) on reply card 


Modern pH, Chlorine Control 


Valuable information collected by 
the W. A. Taylor & Co. staff during 
35 years of specialization in pH, 
chlorine and phosphate control and 
in water analysis is placed at your 
disposal in a 101-page book. It dis- 
cusses pH control and methods for 
determining pH. It contains tables 
giving approximate pH values for a 
number of substances. Comparators 
and their operation are illustrated. 
W.A. Taylor & Co. 

Circle number (17) on reply card 


Caustic Soda Safety Chart 

A wall chart lists safety precau- 
tions in handling anhydrous caustic 
soda and offers first aid instructions. 
It is red and black and clearly spec- 
ifies the four measures that should 
be followed to avoid accidents when 
using caustic soda. Solvay Process 
Div., Allied Chemical Corp. 

Circle number (18) on reply card 


Booklet On LACT Units 


Of interest to producers is a book- 
let detailing with photographs and 
diagrams the operation of J&L lease 
automatic custody transfer units, 
their features, specifications, stand- 
ard and operation components and 
installation. There are stock units 
for immediate instaliation or cus- 
tom-made units. Jones & Laughlin 
Supply Div. 

Circle number (19) on reply card 


Valve Sizing Paper 

“A Practical Look at Valve Siz- 
ing’ is a 4-page technical paper ex- 
plaining in layman’s language ex- 
actly what appears in undersized, 
oversized and correctly sized pres- 
sure reducing applications. It points 
out with illustrations dangers of 
missizing and advantages of correct 
sizing. A typical example is given. 
Jordan Valve, Div. of Richards In- 
dustries Inc. 

Circle number (20) on reply card 


For Rocky Mt. Air Drilling 
Three new packaged air compres- 

sors offered for rent in the Rocky 

Mountains are described as special- 
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ly designed to give “enough volume 
.. enough pressure...enough air 
to drill with economy ... regardless 
of the altitude of your location.” A 
1-page, 2-color publication says out- 
put of one unit is 1550 cfm at a dis- 
charge pressure ranging from 0 to 
500 psig, 1450 cfm to 800 psig and 
1180 cfm at 1250 psig. Design is 
based on 12 psia suction condition at 
5500-ft altitude. Included is per- 
formance curve for the packaged 
units which were manufactured by 
Clark Bros. Co. Magcobar Mud Co. 
Inc. 

Circle number (21) on reply card 


Hammerdril Case Histories 
Nearly 20 case histories from oil 
areas in the United States and Can- 
ada highlight a new 6-page brochure 
on the Missiorr series 350 Hammer- 
dril which is leased ‘to drilling con- 
tractors for fast, straight-hole, 
percussion air/gas drilling. The 
brochure includes specifications for 
various sizes, pictures all parts and 
explains principles of the tool’s oper- 
ation. Mission Manufacturing Co. 
Circle number (22) on reply card 


Tool Rebuilding Services 


Hughes Tool Co. has issued an il- 
lustrated brochure detailing the fa- 
cilities and services it now offers for 
rebuilding machine tools and related 
equipment. The recently completed 
90,000-sq-ft machine tool rebuilding 
unit at the firm’s Houston, Tex., 
plant is designed to serve manufac- 
turers in a 20-state area in South 
and Southwest. Hughes Tool Co. 

Circle number (23) on reply card 


Ready-Reference Catalog 

An extremely handy guide to per- 
forating equipment has been issued. 
Easy-to-read index tabs refer you to 
jet perforating and logging equip- 
ment, plugs, bailers, packers, cable- 
head assemblies, casing collar loca- 
tors, adapters and hoist units. Each 
piece of equipment is diagramed, 
with description and price of each 
part. Go Perforator Supply Inc. 
Circle number (24) on reply card 


Installation Case Histories 


Thirty-one typical early installa- 
tions of oil field pipe made from 
Delrin acetal resin are contained in 
a new booklet. Histories cover appli- 
cations by both large and small pro- 
ducers in nine states. Included are 
flow, gathering, waterflood and salt 
water disposal lines. FE. J. Du Pont 
de Nemours & Co. 

Circle number (25) on reply card 
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NOW 


MORE DRILLING 
INFORMATION 


THE MODELS G7PW 
OR G7TW RECORDER 


These models of the Geolo- 
graph Recorder were developed 
particularly for the contractors 
and operators desiring more 
detailed, recorded data con- 
cerning the four drilling vari- 
ables—Rate of Penetration, 
Drilling Weight, Pump Pres- 
sure and Torque. This infor- 
mation is required to compete 
in today’s highly competitive 
drilling situation. 

Geologists obtain more in- 
formation about rate of pene- 
tration and sub-surface forma- 
tions and toolpushers are sup- 
plied with the information 
necessary to determine the 
optimum drilling rate for a 
particular formation. 

Engineers and contractors 
can readily interpret the re- 
cordings of weight on bit, 
pump pressure (or torque), 
downtime, rate of penetration, 
tightspots and bit wear in 
making accurate decisions re- 
garding existing drilling condi- 
tions. 

The result: more hole per 
dollar. 

When you drill your next 
well, specify the Model G7PW 
or G7TW Recorder. For addi- 
tional information, ask for 
Catalog No. 220, or call your 
nearby Geolograph Oil Field 
Services office. 


GEOLOGRAPH — 


Oil FIELD SERVICES (os 
P @) Box 1276 \ 


Oklahoma City 1, Okla 


For Further Information on Advertised Products See Reader Service Card 
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DELIVERING 
MORE 
HOLE MAKING 
ABILITY 


When you specify CP Oil Tools 
you can be sure of top performance 
from our products .. . and from 
your CP Field Representative. 

The CP Field Engineer who 
services your rig takes pride in his 
availability under the most difficult 
field conditions . . . and he takes 
pride in his product under every 
drilling condition. 

Let him work with you to help 
keep your drilling program on 
schedule. 

At CP we know that you've “no 
time for downtime!” 


AVAILABILITY of manpower and tools is our 
around-the-clock responsibility ... just as 
making hole is yours! Let us show you how the 
Cost-cutting Performance of CP in-hole tools 
poys off under the toughest field conditions. 


Chicago Pneumatic 
FORT WORTH, TEXAS 


BITS « DRILL COLLARS 
REAMERS « TOOL JOINTS 
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Suppliers’ Parade 


To accommodate new personnel 
and provide room for new integrated 
data processing equipment linking 
its Houston, Tex., office with Beaver 
Falls, Pa., headquarters, Babcock 
& Wilcox Co.’s tubular products di- 
vision has relocated its Houston 
sales offices. New quarters are at 
3015 Richmond Ave. 


Continental-Emsco Co. has ac- 
quired patents, prints, manufactur- 
ing equipment, trade names, inven- 
tory and right to use the name of 
Hoil Engineering Corp., emulsion 
treating and testing firm for which 
Continental-Emsco has been exclu- 
sive world-wide distributor since 
1959. The Continental Hoil line will 
be produced in Houston, Tex. Rus- 
sell D. May, Hoil president, will as- 
sist in coordinating manufacture 
and sales of the equipment, head- 
quartering in Dallas. Another Hoil 
employee, Carl Esbach, joins Conti- 
nental-Emsco as shop foreman at 
the Houston plant. Continental- 
Emsco employees assigned as Hoil 
specialists are: D. W. Beaman, Mid- 
land, Tex.; J. P. Bowyer, Los An- 
geles, Calif.; O. C. Davis, Billings, 
Mont.; T. A. Falcon, Lafayette, La.; 
G. H. Middleton, Casper, Wyo.; C. 
E. Oxford, New Harmony, Ind.; 
Louis Freedman, Houston; R. E. 
Prowell, Shreveport, La.; and F. R. 
Tracy, Tulsa, Okla. 


Grayloc Sales Div. of Gray Tool 
Co. has appointed the James E. 
Dyer Co., Tulsa, Okla., as represen- 
tative in Oklahoma, the Texas Pan- 
handle, lower part of Kansas and 
northwest corner of Arkansas. 


Complete rebuilding services for 
machine related equip- 
ment are now being offered by 
Hughes Tool Co. The recently com- 
pleted, 90,000-sq ft machine tool re- 
building unit at Hughes’ plant in 
Houston, Tex., is designed to serve 
manufacturers in a 20-state area in 
the South and Southwest. 


tools and 


Jetwell Inc., Tulsa, Okla., wire- 
line servicing company, has opened 


For Further Information on Advertised Products See Reader Service Card 


an office at 565 First National Bldg., 
Oklahoma City. Jack Pouland has 
been moved from Wichita to be vice 
president in charge of sales in Okla- 
homa City. Wayne Harrel has been 
ransferred from Shawnee to Enid 
und promoted to district manager. 


Louisiana Oilfield Rentals is a 
new Lafayette, La., service com- 
pany specializing in welded-blade 
stabilizers and string reamers. The 
company, headed by W. R. (Bill) 
Angelle Jr., has established a 
branch office in Houston, Tex., and 
a stock point at Harvey, La., to pro- 
vide complete service to Louisiana, 
South Texas and Mississippi 


Mid-Continent 
Supply Co. has es- 
tablished a ware- 
house and stock 
of merchandise in 
Many, La., to meet 
Sabine Parish 
needs. In charge 
of the new instal- 
lation is Ed Flynt, 
formerly head 
floorman in Mid- 
Continent’s Magnolia, Ark., store. 


Ed Flynt 


The F. H. Maloney Co. is adding 
about 48,000 sq ft, in two buildings, 
to its Houston facilities at a cost of 
$650,000. The new buildings will 
house a production line for meter 
provers and launchers and permit 
expansion of virtually all the rest 
of the firm’s departments involved 
in plastics, metal and rubber prod- 
uct manufacturing. 


Parrish Oil Tools Inc., Vernal, 
Utah, has been appointed Northern 
Utah sales representative by Oil 
Center Tool Co. 


Reed Roller Bit Co. has acquired 
Livermont Inc. and Richmont Inc., 
both of Monrovia, Calif. Extensive 
patent rights for hand torque (lev- 
erage) tools and power tool torque 
analyzers were purchased from Liv- 


163 
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Viurray 1s 


| manufacturing, engi- 
ind distribution facil- 
hmont. The new Reed 
e operated under the 


rawford Tank and 
Co., Tulsa, Okla., 
Maloney-Crawford 
Ltd. of Ed- 
Canada. No purchase 
need. The Canadian 
formed in 1948 and 
officers four years 
ill be no personnel 
Beattie remains as 
nufacturing, M. A. 
hief engineer, F. B. 
3 manager and John 


ice Co. 


treasurer. 


retiring as 
Oil Well Supply Div., 
Steel Corp., and is 
Vichael F. Hazel. Mur- 
ociated with the oil 
ndustry since join- 
der Manufacturing 


9. When Wilson-Snyder 


Oil Well Supply Co. 
Wilson-Snyder vice 
made “Oilwell” vice 
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president. He was elected president 
in 1943. Hazel has been with Oil 
Well Supply since receiving his BS 
degree in Mechanical Engineering 


F. F. Murray M. F. Hazel 


from Penn State. He has served as 
West Texas district sales manager, 
assistant division sales manager at 
Houston, assistant to the vice presi- 
dent at Dallas, assistant general 
manager of sales, general manager 
of sales, director of engineering, 
vice president-sales and, most re- 
cently, executive vice president. 


Two new oil field distributors for 
Worthington Corp. industrial pumps 
and compressors are: Kern Electric 
Distributors, 415 30th St., Bakers- 
field, Calif.; and Mid States Arma- 
ture Works, 618 N. Santa Fe St., 
Salina, Kan. 


i, 


Appointments and 
Promotions 


Alpha Corp. — Vernon Louis 
Hedges, microwave sales and engi- 
neering representative for the Mi- 
crowave Systems Div., Galion, Ohio. 


Bowen Itco Inc.—elected to the 
board of directors: Homer F. 
Junker, controller; and Lynn Storm, 
consulting petroleum engineer. Also, 
G. Reid Hodgson, vice president of 
engineering, formerly director of 
engineering and research; and Z. C. 
Ambrose, vice president of sales, 
formerly general sales manager. 


The Colorado Fuel and Iron 
Corp.—W. W. Leonard, from assist- 
ant tubular sales manager to man- 
ager; and D. W. Kelly, from tubular 
sales engineer for the Rocky Moun- 
tain area to assistant to the man- 
ager. 


Continental-Emsco Co. — Ronald 
Young, store manager, Daisetta, 
Tex., formerly D+B specialist 
there; Francis Krutsinger, Gray- 
ville, Ill., store manager, formerly 
field salesman, Salem; Charles Robi- 
son, store manager, Oklahoma City, 


Forgetting for the time, the problems of our great 


industry and pausing to remember our many blessings, 


our friends and our progress, we want to wish you a very 


MERRY 


HRISTMAS 


and our hopes for your Health, Happiness and Prosperity 


in the year ahead. 


HERCULES TOOL COMPANY 


MANUFACTURERS OF OILFIELD EQUIPMENT 


GENERAL OFFICES AND PLANT « 


Export Representative Oil Field Equipment Co., Inc 
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90 West Street, New York, N.Y 


December 1961 








NOWSCO Nitrogen Cuts 
Completion Cost 
Job #1823 


Nowsco Nitrogen 


Pressures were erratic on this 9000 ft. test. When the contractor 
drilled into a high pressure gas zone, he closed all return lines 
to avoid a blowout. He then decided to cement the drill pipe 
to cope with the unexpected, excessive pressure. 

With heavy fluid, the contractor “‘corked’’ down the pressure, 
allowing him to remove the blowout preventers and install 
necessary completion equipment. But the operator couldn’t 
swab the 3” drill pipe through the valves on the tree. He 
called NOWSCO for help. 

The NOWSCO service engineer went right to work upon 
arrival. In 15 minutes, he’d hooked up and was pressurizing 
the tree with Nitrogen to its maximum limit. His plan, well- 
proven in the field, was to push fluid down into formation, 
overfiush to dissolve in the Nitrogen, then release pressure. 
Nitrogen bubbles coming out of solution would then push 
the fluid up and out. Now came a hitch . . . the pressure, as 
limited by the tree, scarcely budged the fluid! After 3 hours, 
only 300-400 feet of hole had been displaced. The NOWSCO 
man knew from past experience that the fluid would come up 
if it were rocked by quick-releasing the Nitrogen pressure. 


Uncorks a Tough One 


This was done. With a whoosh and a gurgle, up came the 
“‘fluid’’—11 lb. mud! Once started, bottom pressure pushed 
all of it up, bringing in a good gas well. Time—4 hours. Total 
cost for NOWSCO service—$250! 

Savings were considerable, considering the alternative of 
running in a tubing string, circulating heavy mud, replacing 
with a larger diameter tree and swabbing out .. . 
the possibility of swab loss, plus several days of lost production. 

Call in NOWSCO for your tough ones—when acidizing 
and fracturing tubingless completions, gas drilling near pay 
zones, combatting lost circulation. And there’s a host of just 
plain money-saving ways to utilize NOWSCO Nitrogen in 
drilling, testing, displacing, acidizing, fracturing, and purging. 
Pressures up to 10,000 psi are available. 

NOWSCO service trucks and trained operators who are oil field 
veterans are stationed on round-the-clock call at Houston, Corpus 
Christi, Odessa, Orange, Longview and Victoria in Texas, and 
Lafayette, La. Other stations will be opened soon in Monroe and 
New Orleans in La., and in Jackson, Miss. 

For more information, write or call today 


not to mention 


Originator and prime authority on liquid nitrogen techniques .. . 


1, 


NITROGEN OIL WELL SERVICE COMPANY 


3602 West 11th Street, Houston, Texas. Tel: UN 4-0965 or UN 4-7701 








Inject water faster,keep 
back-pressure low with 
Celite Portable Filtration 


a. inefficient, over-sized filter units to 


injection water. Now you can get fast, clean 
urizing water flow with a portable Celite® 
ering system that is one-tenth the size of 
fashioned units with the same capacity. This 
»t unit can be mounted on skids for quick, easy 
lation and relocation. 


diatomite filter aids remove oil, amoebae, WITHOUT CELITE 
gae and bacteria from injection water. By cs wien anit 
iminating pore-clogging suspended solids, pumping form @ clogging seo! 
ure and costs are kept low and oil recovery kept { over filter openings. 
high Data from a 10,000-barrel-a-day installation iy 
how that Celite, as compared to sand, reduced hold-up 
from four hours to only 30 minutes. What's more, 
tional reports show backwash water requirements 
n be reduced up to 90%. 
oS line of standard and special Celite grades 
vailable to meet every need. For full details on 
w Celite assures the best quality filtration at thew 
west cost, send for Technical Bulletin FF-78. 
Johns-Manville, Box 14, New York 16, N. Y. a WITH CELITE, 


ri t e 
@ porous cake with 

microscopic channels 

becomes the real 


fitter surface. 





DURING FILTRATION, 
continuous bodyfeed 
of Celite builds up 
fresh filter surtaces, 
greatly extending 
cycle life. 


J OHNS-MANVILLE 
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Okla., formerly sales representative | 
there; Jim Barnett, store manager, 

Poteau, Okla., formerly field sales- | Pp tl | tall d 
man, Seminole; Bert Barrow, Rus- ermanen y KS C 
sell, Kan., store manager, formerly 

field salesman, Liberal; John Alle- 

well, store manager, Fort St. John, 

B.C., formerly field salesman there; 

David Knotts, Magnolia, Ark., store 

manager, formerly field salesman 

there; James Anderson, store man- 

ager, transferred from Russell, 

Kan., to Indianola, Neb.; Jack Gum, 

D+B specialist, Long Beach, Calif., 

formerly field salesman there; Mel- 

vin Stewart and Richard Lovell, 

D+B specialists, formerly field 

salesmen, Taft, Calif.; Kenneth 

Buckles, D+B specialist, Hender- 

son, Ky., formerly field salesman 

there; and Gary Stegall, D+B spe- 

cialist, transferred from Amarillo, 

Tex., to Pampa. 


Fairbanks, Morse & Co.—Frank 
C. DiLuzio, vice president, engi- 
neering, for the Beloit Group which 
comprises Fairbanks, Morse & Co.’s ] pn 
development, production and distri- Dependability 
bution of diesel engines, magneto 
and engine accessories, compressors, ; of 


large hydraulic equipment, large i 
electrical equipment and desalting | 4 Product Ball Brothers Pressure Sentry 
MK-7, for pumping, flowing, or shut-in wells, 


systems. DiLuzio was an Atomic . ' 
Energy Commission executive in is permanently installed below the pump. 


New Mexico before joining the firm. f ie ae Digital signals from a Bourdon tube-coded 


wheel assembly are sent up a single conduc- 

Geolograph Oil Field Services tor wire to assure a + 1% pressure readout 

Edward L. Ross, general sales man- accuracy. Readout is not influenced by abso- 

ager, formerly manager of district 3 lute value of current or resistance of wire. A 

offices in Grand Junction and Ster- simple, portable surface unit makes a perma- 

ling, Colo. 4 nent record of reservoir pressures on chart 
; paper. 


Continuous, intermittent, or automatically 
timed pressure recordings may be made. 
Available in pressure ranges to 8000 psi. Will 
operate in wells with temperatures to 275°F. 


Grove Valve and Regulator Co. 
Robert C. Hensley, sales engineer at 
Odessa, Tex., office. 


Jones & Laughlin Supply Div. | 
Thomas L. Webb, manager, adver- and 
tising and marketing research at Z e 
Tulsa, Okla., formerly in general Service Simple to install and operate. 
products and tubular products sales | However, engineering, installation and re- 
eee cee Pecisgiranctae a. pair services are always available from Ball 
rS one anager , ra re on, 
new headquarters in Oklahoma City, | iene 
Okla., formerly city sales manager, F For complete information 
Oklahoma City; and Donald R. Wil- , write for new bulletin »)—» 
liams, city sales manager in charge 
of Tulsa sales office. 


Lunkenheimer Co.—John L. Rice, 
sales representative in West Texas 
and New Mexico, formerly with the 
Walworth Co. 


Magnet Cove Barium Corp.—R. 
B. (Buddy) Hyde Jr., assistant man- 
ager of the Magcobar Pacific Coast 
region of the marketing division, 
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istant to the vice presi- 
marketing division; 
ear, personnel manag- 
pervisor of inventory 


E. Duhon 


Manufacturing Co.— 

n, sales representa- 

na Gulf Coast territory, 

the Louisiana branch 

and Howard S. 

representative, 

ist area, formerly di- 

sales representative 

er for a major oil 
manufacturer. 


pply Div., Armco 
Ford Stuart, assist- 
f stores for the New 
ea, formerly super- 
lising, there; Lewis 

manager, Nocona, 


THE MARTIN-DECKER 


TONG TORQUE ASSEMBLY 
FOR ALL CONNECTIONS 


PERMANENT INSTALLATION 
The cylinder attached to the 
back-up line provides torque 
indication each time collars 
are run. 


ONE GAUGE for torque measure- 
ments of all size drill collars, 

drill pipe, tubing and casing. 
ACCURATE AND RELIABLE 
readings with calibration checks 
seldom required 

CARE AND MAINTENANCE can be 
capably done by the drilling crews. 














WRITE FOR DE ’ 
MARTIN-DECKER CORPORAT 
4431 CHERRY AVENUE 
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Tex., formerly field salesman for 
that store; Ben A. Jackson, repre- 
sentative, Houston, Tex., plant; and 
Glenn E. Stewart, formerly field 
salesman, Bay City, Tex., succeeding 
Jackson as wellhead sales represen- 
tative, Shreveport, La. 


National Tube Div., United States 
Steel Corp.—William C. French Jr., 
vice president, sales, formerly gen- 
eral manager, sales. 


W. C. Norris Div., Dover Corp.— 
Paul W. Colvard, assistant manager, 
West Texas sales division, Odessa, 
Tex. 


Oil Well Supply Div., United 
States Steel Corp.—Charles H. 
Stewart, manager, Garland, Tex., 
works, formerly manager, Wilson- 
Snyder works, Braddock, Pa.; J. M. 
Haynes, product manager, Wilson- 
Snyder process pumps, Dallas, Tex., 
formerly product manager, engine 
and compressor sales; Dwight S. 
Kientz, field representative, Pettus, 
Tex.; James H. Renfro Jr., district 
representative, and Francis J. Mill- 
er, field representative, Soldatna, 
Alaska; R. C. Craig, Rocky Moun- 
tain area manager of tubular sales. 





PORTABLE INSTALLATION 
The torque assembly at- 
tached to the tong itself can 
be used for spot checks on 
two or more rigs. 








KOPR-KOTE 


THREAD ‘WBRICANT AND SEAL 


For Drill = Tool “_ 
Casing and — 
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Orbit Valve Co.—sales represent- 
atives: S. E. (Woody) Yandle, New 
Orleans, La.; William S. (Pete) 
Peatross, Beaumont, Tex.; and D. H. 
(Daniel) Boone, Corpus Christi, 
Tex. 


Parkersburg-Ae 
Kern, manager of the newly-formed 
Parkersburg Pumping Unit and 
Brake Div., headquartered in Coffey- 
ville, Kan.; and Willi Stahl, chief en- 
gineer, the post formerly held by 
Williams. 


Reed Roller Bit Co.—W. F. 
Cannon, executive assistant to the 
executive vice president, in which 
position he will serve as general 
manager of the firm’s Green Shade 
division. He formerly was personnel 
director. 


Serveco Co.—Roy Baker, manager, 
Houston, Tex., district, formerly in 
charge of the Corpus Christi area; 
Milton A. Grappe, Corpus Christi 
area representative, formerly rep- 
resentative there for Gulf Coast 
Machine & Supply Co.; Sam Sutton, 
independent contractor, formerly as- 
sociated with A-1 Bit and Tool Co. 
and A-Z International Tool Co. 


Worlds Gest! 


ANTI-SEIZE COMPOUND 


HIGH TEMPERATURE 


JNDER U ee — 
NO. 2,5 


3 
WIDE 


3093 NO. CALIFORNIA ST. 
BURBANK, CALIF. 


EXPORT OFFICE: 30 Rockefeller Plaza; New York 20, N.Y. 
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building block 
SIMPLICITY 


a new concept in 
WELLHEAD CONTROLS for 
hydraulic FREE PUMPS 


-..to extend the versatility of this unique pumping 
system. The free pump, which substantially reduces 
well pulling costs, can now be safely retrieved— 
unattended. The Oilmaster Wellhead Control is safety 
engineered to stand guard during the pump-out opera- 
tion, securely latch the surfaced unit and then bypass 
the circuiating fluid. The pumper can remove the sur- 
faced unit from the wellhead at his convenience. 


CHOOSE THE “BUILDING BLOCKS” 

—to fill your individual well requirements. Only the 
Oilmaster Wellhead Control provides this economy 
with maximum safety, flexibility and simplicity. 


FAST, SHOCK-FREE SWITCHING 

of flow direction is designed-in through use of inde- 
pendent double seated valves. Dependable operation 
with minimum maintenance cost is assured by replace- 
able stainless steel valve seats and stems and pres- 
sure actuated teflon stem packing. The control block 
is free swiveling to ease installation at the well. 


FILL YOUR NEEDS WITH THESE OPTIONALS 

e Catcher Assembly — Regular or Indicating 

e Catcher Nipple — Regular or Extended 

© Power Oil Inlet— Regular or Bypass 

@ Relief Valve — Shear Disc or Automatic Reset 

© Production Inlet— Casing Free or Slip Joint Union 

e Lubricator for the full story on Oil- 


1 — ster Hydraulic Pumping 
These optional ‘“‘building blocks" give you the eco- Scbeiid, see your local Oil 


nomic, safe flexibility to meet your specific Free Pump master or distributor repre 

Wellhead Control requirements and your budget. Com- tative or write Fluid 

plete details are available in Bulletin 6102. pean Pump, Armco Steel 
Corporation, 9100 S. Norwalk 
Bivd., Los Nietos, Calif. 


WELL 
TUBING 


PUMP IN & OPERATE PUMP OUT BY-PASS & BLEED 


DISTRIBUTED BY: Beacon Supply Company * Dominion Oilfields Supply Company, Limited « Industrial Supply 
Company * National Supply Division, Armco Steel Corporation * Union Supply Company 
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CONTINENTAL'S 


GOT IT.. 
Worldwide! 


As a fully integrated 
manufacturer and 
supplier, 
Continentai-Emsco’s 
equipment capability 
extends far beyond 
better engineering and 
design! Continental 
maintains a 

highly trained field 
force to aid engineering 
in developing 
equipment with higher 
efficiency, through 
extensive field checks. 
This total responsibility 
means even better 
products for you.. 
faster and at lower cost! 
Continental's 
experience, resources 
and men add up to 
CAPABILITY you can 
count on. . worldwide! 


CONTINENTAL 


ey insco 


Cc 31-31 


CONTINENTAL-EMSCO COMPANY, a Division of 
The Youngstown Sheet and Tube Company 
General Offices: Dallas, Texas 

Export Office: New York, New York 


| 
| 
| 
| 
| 
| 
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Be. Supply Center 
Inc.—Lee 
Thomas, Northern 
Rocky Mountain 
representative, 
6559 W. 66th Ave., 
Arvada, Colo., for- 
merly domestic 
sales manager of 
Eastman Oil Well 
Survey. Supply 
Center was re- 
cently named Four Corners area 
representative for Grant Oil Tool 
Co. and C. W. Cotton Supply Co. 


Lee Thomas 


The Youngstown Sheet and Tube 
Co.—Robert E. Williams, vice pres- 
ident, sales, succeeding Myron H. 
Watkins who has resigned after 36 
years with the company. Williams 
previously was vice president, sales, 
National Tube Div., United States 
Steel Corp. 


Tube-Kote Inc., Tuboscope Co.— 
B. J. Ramey, general marketing 
manager, formerly with Western 
Geophysical Co. 


Thornhill-Craver Co.—sales rep- 
resentatives: for Louisiana, H. O. 
(Jack) Duncan, formerly with 
Houston Oilfield Material Co. and 
Louisiana Supply, who will head- 
quarter in Lafayette; and for Ar- 
kansas, North Louisiana and Missis- 
sippi, James B. Wilkerson, formerly 
with Black, Sivalls and Bryson, who 
will headquarter in Shreveport. 


Tretolite Co.—O. L. Bassham, as- 
sistant division manager, Corpus 
Christi, Texas Gulf Coast district, 
formerly assistant general manager, 
Lafayette, South Louisiana district; 
R. R. Sigler, succeeding Bassham at 
Lafayette, formerly service engi- 
neer at El] Campo, Tex.; and C. F. 
Griffin, replacing Sigler at E] Cam- 
po, formerly with Wilson Supply Co. 


Welex—George Harcourt, direc- 
tor of the firm’s “‘new customer pro- 
gram”, formerly Dallas area sales 
manager in which he is succeeded 
by Weldon Porter who also is chief 
completion services engineer. 


‘New Research Laboratory 


for Baker Oil Tools 


The new Houston engineering 
and research laboratory of Baker 
Oil Tools, Inc. has been opened for 
business. The new 9000-sq ft struc- 
ture, erected on the site of the com- 
pany’s Houston manufacturing 
plant, ineludes a completely equip- 
ped 1000-ft test well, three hot test 
cells, pressure equipment test fix- 
tures, recording and measuring ap- 
paratus. 

W. S. Althouse, top engineering 
executive, commented that ‘‘our 
combined Houston and Los Angeles 
testing facilities now enable us to 
conduct hot tests up to 550 F. With 
completion of our new Houston 
laboratory, we will soon be able to 
conduct tests at temperatures in 
the vicinity of 1000 F under pres- 
sures in excess of 20,000 psi!” 

Establishment of this modern 
laboratory follows the transfer of 


the company’s entire research engi- 
neering department to Houston in 
1959. Research chief H. H. Fisher 
indicated that “even though the 
lab isn’t as yet completely equipped, 
the research department staff has 
already programmed a full sched- 
ule of testing that will result in 
development of new and improved 
products in the very near future.” 

J. D. Keithahn, chief product 
engineer, commented on the safety 
features of the laboratory. “When 
you’re testing packers and squeeze 
tools at the temperatures and pres- 
sures required these days, protec- 
tion of personnel is paramount. The 
entire windowless structure, test 
cell design and location, use of 
remote control for actuating and 
measuring apparatus make this lab 
one of the safest and most efficient 
anywhere.” 
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Hill Lake formation 


Exploration 


of the Upper Devonian, five miles 
east of the eastern limits of the Kay- 
bob field in Alberta. The discovery 
well, Pacific-Calstan-B.A. Kaybob 
10-4-64-18 flowed 45.5 deg oil at a 
daily rate of 400 bbl from a test 
interval of 9606-96 ft. The well is a 
joint venture of three equal part- 
ners, California Standard, Pacific 
Petroleum, Ltd., and British Ameri- 
can Oil Co., Ltd. 


COLOMBIA 


Cclombia Petroleum Co., jointly 
owned by Texas Petroleum and 
Mobil Oil, struck oil in a well on 
Mompos Island, Bolivar Province. 
The new well is expected to flow 
about 1000 bpd when placed on pro- 
duction. 


EAST AFRICA 


Drilling of a deep test well on 
Pemba Island off the East African 
coast is planned. Pemba Island, a 
part of the Zanzibar Protectorate, 
is opposite the border between 
Kenya and Tanganyika. BP-Shell 
Petroleum Development Co. will 
drill the well. In Kenya, the fourth 
and last of a series of stratigraphic 
wells is being drilled at Mararani, 
some 20 miles from the coast and 
ithe Somali border. The third well of 
this series, Meri No. 1, was com- 
pleted to a depth of 6300 ft. A geo- 
physical party has been operating 
in East Africa this year; first in 
the Pandangua area of Kenya, then 
on Pemba, and currently in the 
Puga area of Tanganyika. 


KANSAS 


Discovery of a new oil field in 
Pratt County, about 3 miles south of 
the city of Pratt, was announced by 
Continental Oil Co. On a production 
test, the J. Brehm Well No. 1 in the 
East Heartlein area flowed at a 
daily rate of 205 bbl of 33-deg oil 
and no water from perforations at 
4422 to 4433 ft on an 8/64-in. choke. 
Total depth of well was 5577 ft. 
Conoco has a block of 1600 net acres 
in the area. Nearest production is 9 
miles east in the Chitwood field. 
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LOUISIANA 


A new oil field in the West Tim- 
balier Bay area of LaFourche Par- 
ish, south Louisiana, has been 
discovered by Union Oil Co. of Cali- 
fornia. The find is located midway 
between the Caillou Island and Tim- 
balier Bay fields where Union is 
already producing. The discovery 
well, Union-LL&E 3088 No. 4, en- 
countered multiple oil and gas bear- 
ing sands in the interval from 
11,250 ft to bottom at 14,208 ft. It 
was completed in an oil zone flowing 
280 bpd of 35.1 gravity crude 
through a 9/64-in. choke with 1390 
lb tubing pressure. Perforations are 
from 11,252 to 11,257 ft. Deeper 
pays, including an oil zone tested 
at 110 bbl per day and a 73-ft gas- 
condensate zone, will remain behind 
pipe for completion and production 
at a future date. 


Atlantic Refining Co. has discov- 
ered what appears to be major 
natural gas reserves in the lower 
Miocene geological formation of the 
Jenerette field in St. Mary Parish. 
A recent test of the discovery well, 
J. R. Roane No. 2, produced at the 
rate of 914 MMcfd of gas through 


a 34-in. choke. 


Van Dyke & Mejlaender have 
staked location for a 11,000-ft wild- 
cat in Plaquemines Parish in the 
south Louisiana area. The com- 
pany’s No. 1 Cherokee, Inc. is 5 
miles northeast of LaFitte field 
and a mile east of the Mississippi 
River. The test spots 1100 ft from 
the north line and 660 ft from the 
east line of Section 39, T-16S, 
R-13E, on a 3000 acre block par- 
tially acquired by farmout from 
Pan American Petroleum Corp. 


NEBRASKA 


First swab gaged 8 bbl per hr 
from the Edwin Foster Blair and 
Murfin Drilling Co. No. 1 Schnei- 
der, C NE NW 5-5n-30w, Frontier 
County, of the Cambridge Arch of 
southwestern Nebraska. Oil came 
from the Cherokee limestone from 
acidized perforations at 4242-51 ft 
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after drilling to 4370 ft. Initial 
drillstem test recovered 525 ft of oil 
in 60 min from 4247-70 ft. This dis- 
covery is about a mile southwest of 
the Spring Creek Pool discovery 
well, so far the only producer in 
Frontier County. 





NEW MEXICO 

Drilling & Exploration Co., Inc., 
has completed an oil discovery well 
on a 7520-acre Federal Unit in Lea 
County in southeastern New Mex- 
ico. The well, Mescalero Ridge Unit 
No. 1, flowed at a rate of 523 bpd of 
38 gravity crude oil on a 12-hr test 
through a 14-in. opening. Produc- 
tion is from perforations between 
10,188 and 10,134 ft in the Bone 
Springs section of the Permian 
Formation. An indicated natural 
gas discovery was also made from 
openings between 13,328 and 13,340 
ft in the Pennsylvanian formation. 


OKLAHOMA 

Continental Oil Co. completed No. 
1 Hobbs, C SE SE 22-19n-7w, in 
the Southwest Hennessey 
two-zone producer. Perforations in 
the Manning at 6815-29 ft flowed 
114 bbl of oil in 6 hr on an 18/64-in. 
choke with 473,000 cu ft of gas daily. 
The Meramec open hole at 7045-135 
vielded 143 bbl of crude in 4 hr on 
a 20/64-in. choke. 


Pool as a 


Humble Oil & Refining Co. has 
dually completed the No. 2 Hunton- 
Aldrich, NE NE 34-19n-7w, produc- 
ing 148 bb] of 35.4 gravity oil in 6 
hr on a 24/64-in. choke from Man- 
ning perforations at 6833-68 ft. 
Meramec open hole at 7079-225 ft 
flowed 138 bbl of 37 gravity oil in 
17 hr on a 20/64-in. choke. Total 
depth was 7255 with two strings of 
27%-in. casing set at 7077 and 7079 


ft. 


A 4-hr flow test from Kent T. 
Kimbal’s discovery well in the Lin- ) . , : 
creek field of western Creek Coun- | acemaker for twenty-five years ol 
ty yielded 100 bbl an hour from the 
Arbuckle Lime Zone with no dimin- petroleum reservoir engineering services 
ishing of strong pressure. The well 
is No. 1 Williams, SE SE SW 
6-15n-7e. Flow through small open- 
ings at 4040-65 ft was 28.6 deg 


gravity crude. mark, more people in more places are 


... And as we pass the quarter-century 


TAIWAN using more Core Lab data than ever before. 

Asiatic American Inc. of Oklaho- 
ma City, Okla., will prospect for 
oil on this Nationalist China island. 
Any oil found in commercial quan- 
tities will be bought by Chinese Pe- 
troleum Co.. Kaosiung, Taiwan. UNITED STATES CANADA SOUTH AMERICA EUROPE AFRICA 








from the prospecting company. 
Thus far, oil has been found at 
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SCOTT-HYCALOG | 


NO KELLY OR ROTARY was needed for 
ment and milling in this Washita County, Oklahoma well. 
14,300’ in 314” casing a center cut mill on 2” drill pipe 
i with the power swivel at operating torque of 9920 in. lbs., 
of 85,000 Ibs. and circulating pressure up to 5000 Ibs. 
te was controlled to 10 ft. per hr., due to reduced circulation 
ur Hycalog rep how a Scott-Hycalog swivel can save 

next drilling or workover program. 


505 AERO D 
Branch offices in principal oi! producing areas 
DIAMOND BITS CORE BARRELS am N ORE ANALYSIS 





three places near Miaoli in tke 
north central part of the island, but 
Chinese Petroleum Co. derricks 
have produced only about 60-70 bbl 
daily. The wells, however, are pro- 
ducing natural gas being used in 
Taiwan’s chemical fertilizer plants. 


TEXAS 


Pan American Petroleum Co. has 
made a Smackover lime discovery 
for Van Zandt County in East Texas. 
The company’s No. 1 J. H. Parker, 
in William Hart survey, A-342, 
rated an open flow of 19.6 MMcfd 
of gas plus 133 bbl of 55.9 gravity 
condensate per million from perfor- 
ations at 12,834-900 ft. 


Production tests have been made 
by Humble Oil & Refining Co. at 
No. 3 E. A. Wendlandt, in Jose M. 
Acosta survey, A-1, a Paluxy pros- 
pector on the Brooks Salt Dome in 
Smith County. A 1-hr drillstem test 
at 8025-45 recovered 1565 ft of 28 
gravity oil. 


One of the largest natural gas 
discoveries ever recorded in the 
Permian Basin was made by Hol- 
land Oil Co., San Antonio. The dis- 
covery well, No. 1 Marion Hayes, is 
in Concho County, 414 miles south- 
east of Paint Rock. A test produced 
gas at a rate of 350 MMcfd from 
perforations between 3376 and 3386 
ft deep. 


Another gas field for the Texas 
Panhandle field has been discovered 
by Pan American Petroleum Corp. 
The company’s No. 1 Beck Unit “C”, 
C SW NW 86-10-HT&B survey, 6 
miles northeast of Follett townsite 
in Lipscomb County tested for a 
24-hr completion potential of 20 
MMcfd of gas with a shutin tubing 
pressure of 2500 lb. Openings were 
made at 728, 836 ft in the Morrow 
formation. Hole was drilled to 9200 
ft and backed up. 


Making oil at three of four zones 
that Texaco Inc. has found at a 1%- 
mile southeast extension to De- 
vonian and Ellenburger production 
in the Andrews Pool of Andrews 
County, has given the West Texas 
field a triple producer. The latest 
zone to yield a potential test was the 
Pennsylvanian. It flowed 165.84 bbl 
of 38.6-gravity oil, plus 4% water, 
through 20/64-in. choke from open- 
ings at 9022-94 ft after treating 
with acid. Gas-oil ratio was 428-1. 
Earlier flows were from the Ellen- 
burger at 12,457-77 ft and from the 
Wolf-camp at 8609-18 ft. 
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Dual Horsehead Pumps Two Zones 


Olin Oil & Gas Corp. has in- 
stalled this unique horsehead as- 
sembly on its Kunkel No. 1 well 
near Castle, Oklahoma. Utilizing 
a single pumping unit, the dual 


duced through 2%-in. tubing 
with a 114-in. bore pump and 
5e-in. sucker rods. The shallow 
zone, at 3200 ft, is produced 
through 114-in. macaroni tubing 


with an integral joint, using a 
7-in. bore pump and 1!,-in. rods. 
The pumping unit and special 
head were designed and manu- 
factured by Cabot Corp. 


horsehead with its two wireline 
hanger assemblies permits the 
well’s two producing zones to be 
pumped simultaneously. 

Oil strings for both zones were 
run inside 514-in. casing. The 
deeper zone, at 3750 ft, is pro- 


ECONOMY @ SERVICE @ SAFETY 


There’s no danger of over-buying when you 
specify W. C. Norris Well Head Equipment, 
for the Norris line is a complete line . . . with a 
wide range of tubing and casing heads engi- 
neered to meet your actual needs. Norris heads 
offer you high selectivity . . . true economy... 
without sacrificing design, service or safety. 
You can buy with confidence when you buy 
Norris. Write for prices and complete literature 


today! 
BUY FROM YOUR NORRIS DISTRIBUTOR 


W. C. NORRIS DIVISION 
CORPORATION 
P.0.BOX1739 + 


A specially designed horsehead 
which permits a single pumping 
unit to produce two oil zones using 
two separate oil strings, has been 
placed in operation by Olin Oil & ; . BRANCHES: Great Bend, Hous- 
Gas Corp. on its Kunkel No. 1 well Ncactmenestemaienn ton, Kilgore, Odessa, Wichita 
near Castle, Okla. Falls, Salem, Casper, Farmington 


TULSA, OKLA, 
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-year analysis by the 
Petroleum Association 
ported that U. S. daily 
icity increased by a 
when the industry 
han 250,000 wells and 
$30 billion to find, 


duce oil. 


Rotary Rig 
efforts for the past 
ears to harness the 
er inherent in tur- 
ge drives is coming 
A field test is now 
ew industrial tur- 
yy General Electric 
experience. It is 
500-hp turboshaft 
1 direct current 
ply power for elec- 
The turbine-genera- 

kid mounted. 

e LM50 model, this 
fuel turbine for rig 
go to Helmerich & 
if Tulsa, Oklahoma, 


for field tests on Rig 52 operating 
in West Texas. The 1000-lb turbine 
(2 lb per rated hp) is a simple 
cycle, two-shaft gas turbine capable 
of operating on various liquid fuels 
or natural gas. 

Major engine components are a 
gas generator, which consists of a 
compressor, combustor and turbine, 
and an aft-mounted power turbine 
that harnesses the energy in the 
exhaust from the gas generator 
section, converting it into mechani- 
cal horsepower. The compressor 
consists of three axial stages and 


; Opers ating in Oil Fields of United States and Canada 


Association of Oil 
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Well Co ntractors by EF Hughes Tool Company 


Oct.9 Oct. 2 Sept.25 Sepe. 18 

New York 2 2 ‘ 
N. Carolina 1 l 
N. Dakota 12 10 
Ohio 6 6 
Oklahoma 204 210 
Oregon 0 
Pennsylvania 
S. Dakota 
Tennessee 
S. Tex. & Gulf C 

Inland Waters 
S. Tex. & Guif C. 


Texas Panhandle 

East Texas 

W. Central Texas 

West Texas 
Texas—Total 

Virginia 

Utah 

Washington 

W. Virginia 

Wisconsin 

Wyoming 


one centrifugal stage, driven by a 
single-stage turbine. The power 
turbine, also single stage, trans- 
mits power to the output shaft 
through two steps of gear reduc- 
tion. It may be operated at either a 
fixed power turbine speed, or over 
variable speed ranges. 


Clements Elected Pres. AAODC 


John J. Moran, left, of Moran 
Brothers, Inc., Wichita Falls, Tex., 
passes the gavel as president of 
American Association of Oilwell 
Drilling Contractors to William P. 
Clements Jr., president of South- 
eastern Drilling Corp., Dallas. Other 
officers are: Warren L. Baker, exec- 
utive vice president; Charles H. 
Todd, R. W. Rine Drilling Co., Wich- 
ita, Kansas, national vice presi- 
dent; E. Dale Mount, president, 
Dale Mount Drilling Co., Dallas, 
secretary-treasurer; and Joseph M. 
Shelton, Dallas, general counsel. 


West Canada Drilling 
Highest in 1960 


23 ; ee 
; 26 ae acaee er eos les The first complete survey by the 
100 101 100 Eastern Canada 0 2 Canadian Petroleum Association of 
U q U ! T T expenditures by all companies in 

Feb. Mar Apr. May. Jun. July Aug. Sept. Oct Nov. Dec. Western Canada indicate a high 
only exceeded by 


— TOTAL 1960 ACTIVITY smmm TOTAL 1961 ACTIVITY rate last year, 
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1957 when total expenditures rose 
to $622 million. Total in 1960 was 
$619 million. 

Drilling accounted for a lion’s 
share in both years, although drill- 
ing costs last year were higher than 
in 1957. Total spent on drilling in 
Western Canada in 1960 totalled 
$186 million, when $70 million was 
spent for exploratory drilling and 
$116 million on development drill- 
ing. 

In the high year of 1957, only 
$65 million was spent on explora- 
tory drilling and $119 million on de- 
velopment drilling, for a total of 
$184 million. 

Survey period covered is from 
1947 through 1960. Alberta leads 
other provinces, representing in ex- 
cess of three-fourths of all expen- 
ditures. 1961 is expected to be an- 
other high year due to active rate 
of natural gas development. 


Proposed Bit Wear Code 


A code of drilling bit condition 
has been recommended for adoption 
by the AAODC and for use on bit 
records. The proposed code was 
worked out by a special study com- 
mittee on bit wear working inside 
the Weight/Speed/Penetration 
Committee, of AAODC and headed 
by Jack Knowlton of Martin Decker 
Corp., Long Beach, Calif. The code, 
which is similar to that endorsed 
by the Canadian Drilling Contrac- 
tors Association, is in three cate- 
gories as follows: 


Tooth Dullness 
(general examination): 
«ae a tooth height 1/4 gone 
> See tooth height 1/2 gone 
¢ ; tooth height 3/4 gone 
=e a; .. tooth height 4/4 gone 
(Note: If any one row has a major- 
ity of the teeth broken, add the 
letters “BT’’). 


Bearing Condition 

(check the worst cone) 

Bl tight 

B2 medium 

33 loose 

B4.. locked or gone 
Bit Gage 

I : in gage 

= out of gage 

(Note: if out of gage, follow the “O” 

with the amount out of gage in frac- 
tions of inches). 

As an example, if the bit wear code 
is T1 - B2 - I, condition of the bit is as 
follows: teeth ™% gone, bearing me- 
dium, bit in gage; Or, if bit wear code 
is T3 - BT - B3 - O%, it means: teeth 
% gone, broken teeth, bearing loose 
and bit out of gage % in. 


Contractors in the News 


George L. Cutsinger, formerly in 
charge of mud programs and con- 
tract negotiations for Brantly Drill- 
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ing Co. of Midland, Tex., was re- 
cently named vice president in 
charge of domestic drilling opera- 
tions. 

Kerr-McGee Oil Industries, Inc., 
of Oklahoma City, announced re- 
cently four important organizational 
changes. J. Norman Baxendale, for- 
merly regional drilling superintend- 
ent of the Mid-Continent and Rocky 
Mountain region was made assist- 
ant manager of foreign operations. 
In the same move, John Cox was 
named chief engineer and manager 
of domestic land drilling operations. 
He was previously in charge of en- 
gineering and maintenance at Kerr- 
McGee’s Morgan City, Louisiana, 
headquarters. Marvin Bender, re- 
gional drilling engineer, took over 
Cox’s engineering duties in the 
Gulf Coast. C. D. Blanchard, for- 
merly a toolpusher, was named as- 
sistant Gulf Coast drilling superin- 
tendent for Kermac. 

R. C. “Bob” Tucker, president of 
Great Western Drilling Co., also of 
Midland, Tex., was recently elected 
a vice president of the Texas Mid- 
Continent Oil & Gas Association to 
represent the Permian Basin area 
on the association’s executive board. 

Loffland Broth- 
ers Company, Tul- 
3a, Oklahoma, also 
announced promo- 
tions of key drill- 
ing men in its 
expanding opera- 
tions in the East- 
ern Hemisphere. 
W. Jess Price, 
former manager 
of European oper- 
ations, was elected vice president 
and general manager — Eastern 
Hemisphere. He will continue to 
headquarter in The Hague, Holland. 
J. Wayne Burris was appointed as- 
sistant general manager — Eastern 


W. J. Price 


J. W. Burris J. M. Reynolds 


Hemisphere. He will reside in Ben- 
ghazi, Libya, where he formerly 
was superintendent of operations. 
John M. Reynolds was promoted to 
chief engineer — Eastern Hemi- 
sphere from chief engineer in Ar- 
gentina and Libya. He will continue 
to operate out of Loffland’s Libyan 
headquarters in Benghazi. 








BIRMINGHAM'S 
proud example of South- 
ern service at its hos- 
pitable best. Superb 
facilities for large or 
small meetings. Terrace 
Ballroom alone seats 
500 for banquets, 750 
for meetings. 300 air 
conditioned guest rooms 
Stirrup Cup cocktail 
lounge. Write for com- 
plete details 


\ 
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—— 
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PLASTIC COATINGS 


Epoxy-Phenolic 
Polyurethane-Thermosetting 


CRALL does it again! Automatic 
Sand Blasting and Plastic Coating, 
Multi-Coat, Multi-Bake of PLAIN 
and SCRAPERED Rods and Fittings 


for Paraffin and Corrosion control. 


With AUTOMATION . press a button, 
Rods Rotated and Passed through Sand 
Blaster and Plastic Coating Machine 
Automatically 100 ft. every 22 
minutes. Plastic Coated evenly and oer- 
fectly . Multi-Baked in Controlled Ovens 
in the 400° range 


CRALL IS THE ONLY PLANT IN THE 
WORLD ENGINEERED FOR AUTOMATION 
PLASTIC-COATING OF PLAIN SUCKER RODS 
AND SCRAPERED RODS. 


GRALL PRODUCTS, INC. 


P. O. BOX 1640 @ PAMPA, TEXAS 


SOLD THROUGH YOUR FAVORITE SUPPLY STORE 
Sales Offices & Plants in Principal Oil Centers 


Dallas © Odessa © Midland © Wichita Falls © Tulsa 

Oklahoma City © Russell © Wichita © Shreveport 

Farmington © Denver © Mt. Vernon, Ill. © Casper 
Edmonton © Calgary 
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Company, interna- New three-leg- 
ntractors specializ- ; ged mobile drill- 
e drilling, Baton ~ ing platform 
it into service in design includes 
i new drilling plat- 3 Offshore’s float- 
sign is a three- f bate) ing hydraulic 
drilling platform p NG pin-type jacking 
McDermott & Co., j . i (P. \ -_ equipment on 
new idea in =, . each leg. A drill- 
he platform of re cok a . ing tender is 
8 is 9742 ft long, - 2 aE A ET a e | used with the 
ll depth of 12 —— td. es ae = mobile platform. 
measures 2214 ~ 
36-ft standard der- 
red over the side by 
vay slot. 
98’s three 140-ft pipe and supplies are transported Coast. The previous record of 20 
is equipped with to location as deck cargo aboard days to 8900 ft was cut in half by 
floating hydraulic the tender. Brewster-Bartle, Rig No. 17 when 
ons, carried on Two of the units are already in it drilled to 8823 ft in 9 days and 
re added quickly operation; one is in the Caribbean 19 hours. The record included time 
permit the unit to off British Honduras, another is in for setting casing, waiting on ce- 
100 ft deep. Two 100- the South Atlantic off the coast of ment, and time required for pulling 
eks are used to skid Gabon Republic, Africa. The third and re-running drill pipe to change 
on on the barge rig will go in service in January bits. After setting surface casing, 
1962 in Lake Maracaibo, Venezuela. nine 8°4-in. bits were used to 8823 
d by a drilling < # ft where drilling was halted to log 
equipped with Gulf Sets Another Record the well. Average drilling time in 
deck, diesel en- Gulf Oil Corp. and Brewster-Bar- the field to about 8000 ft is 18.4 
pumps, equip- tle Drilling Co. have set a new drill- days. Gulf’s State Tract 729 No. 1 
d handling areas, ing speed record for the Laguna in Cameron County, Texas, reached 
facilities. Drill Madre area in the lower Texas this depth in exactly eight days. 











If you buy by the 
price tag (and who 
doesn’t nowadays?) 
—you'll find the 
hest pump at the 
best price at your 
Harbison-Fischer 
distributor's. 
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AAODC Honors Four at 
21st Annual Meeting 


Meritorious service awards were made at the 21st an- 
nual meeting by outgcing AAODC pres. John J. 
Moran, center. Recipients are, left to right; H. B. 
“Hank” Harkins, pres. Harkins & Co., Alice, Tex., 
Harry 8S. Brigham, exec. vice pres. Dixilyn Corp., New 
Orleans, La., Moran, Ear] C. Hellums, pres. D. Gracey- 
Hellums, Corp., Houston, and C. A. Kinney, drilling 
engineer, Atlantic Refining Co., Lafayette, La. 
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Instant Super 
Pressure Source 


Fantastic pressures — up to 500,000 psi — have been 
generated by a unique process of high voltage capacitor 
discharge. This unusual technique has reached the com- 
mercial stage through the research of Electro-Hydrau- 
lics, Inc., Ft. Worth, Tex. Dr. Richard H. Wesley, 
developer, explains the phenomenon as a high-velocity 
shock wave resulting from ionization of a metal filament 
by extremely high electrical energy. This energy is 
stored in capacitors, then released instantaneously 
across the filament. The resulting explosion occurs in 
about 35 microseconds. Immersed in water or other 
liquids, the high-amplitude shock wave can be controlled 
and better distributed for many uses. 

The experimental machine developed is capable of 
storing up to 15,000 watt-seconds of energy and can 
release up to 1,900,000 amperes through the filament 
almost instantly. 

Although current development is in the metal-form- 
ing field, this technique holds promise as a source of 
high energy for use in geophysics, logging, fracturing 


end other oil field applications. 


- “Bost Pumps 
in the 
Oil Patch’’”* 


For Further Information on Advertised Products See Reader Service Card 








Now! 


PACIFIC PUMPS 
brings you (the most) 


economy and efficiency 


for your dual zone 


pumping 


PACIFIC DUAL ZONE pumping systems provide 
um economy in producing dual completed wells 
vhere co-mingling of zone fluids is not permitted. Both 
are produced from the same well bore, using a 
ingle rod string and pumping unit. 


PACIFIC PUMPS 


Inc... A Division of Dresser Industries, Inc 
HUNTINGTON PARK, CALIFORNIA, U.S.A. 





Mid-Continent : 
1358 So. Sheridan Ave., Tulsa 12, Oklahoma 
Pacific Pumps of Canada, Ltd., 
Edmonton, Alberta 


Used Drill Pipe Grades 


Just how good or how bad is your 
used drill pipe may be a relative 
thing since there exists no standard 
system of classification. And, once a 
new string of pipe is run in the 
hole, it becomes used. 

Contractors have relied upon in- 
spection services to provide the an- 
swers, but find that the grading by 
one service does not necessarily co- 
incide with the grading of another 
service. This difference sometimes 
makes it confusing when examining 
the inspection reports, for their 
proper interpretation requires a 
knowledge of each grading system. 

One inspection service may re- 
serve grade 1 for new drill pipe 
only, followed by grades 2, 3 and 4 
for used pipe. Another service may 
not apply a number to new drill 
pipe...or to junk pipe... but, 
use numbers 1 through 4 for used 
pipe only. In some cases, a number 4 
rating puts a hex on used pipe for 
any use other than junk, while in 
other cases, number 4 used pipe can 
be used in limited service elsewhere. 

Recognizing this dilemma, the 
AAODC’s Drill Pipe Study Sub- 
Committee, headed by Marvin Par- 
ker of Great Western Drilling Co., 
Midland, appointed a rump commit- 
tee on drill pipe inspection, chair- 
manned by Walter B. Reinhold of 
Abegg & Reinhold, Los Angeles, 
Calif. Purpose of the inspection 
group is to come up with a recom- 
mended standard system for grad- 
ing used drill pipe, which recom- 
mendation will go to the drill pipe 
study group for further considera- 
tion. 


Appointment Made 


Howard C. Due has been named 
vice president and manager of oper- 
ations of Zapata Off-Shore Co. He 
was previously a special executive 
assistant. 











SECONDARY RECOVERY 


LEUM ENG, 
[RO Nee 
+ *s 


STEPHENS ENGINEERING 


4 © 
/ * 
cing raccs. t* 
——_ ee 


RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estimates, Design, Installation 
FIELD SUPERVISION 
Phone 723-2167 
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2nd Position: 


For Positive Operation, 
Long Life and 
Trouble-free Service 
use 


Bowen HYDRAULIC 
ROTARY JARS 


Here is a straight-pull jar that can be depended 
upon to deliver a blow of any intensity— 

from a light tap to the maximum impact that can be 
withstood by the run-in string. Even more 
important, it is easily controlled from the surface— 
no need to take up torque—no surface pre-setting. 
The impact intensity and frequency are 

easily and simply controlled by the operator by 
elevating the drill string at the speed required 

to strike a blow of the desired intensity. 











Key to the outstanding performance is the 

patented Bowen Seal Ring Assembly which 
consists of Non-Extrusion Rings, Seal Protector 
Rings and “O”-Rings. The Seal Ring Assembly 
enables the Bowen Hydraulic Rotary Jar to with- 
stand extreme differential pressures without failure, 





Bowen Hydraulic Rotary Jars have been proved 
through years of use under all conceivable 
conditions. They have operated successfully at 
depths as great as 20,000 feet and temperatures 
above 390° F. Write for full information. 





At the upper limit of piston motion, the full energy po- 

tential stored in the drill string is available to jar the fish. 
3rd Position: The intensity of the blow is perfectly controllable, and 
the jar is easily reset by just setting the weight of the drill 
string on the jars. 


Part way up, the piston enters the fluted section of the 
cylinder. Resistance to motion drops, and the jar’s inner 
assembly is greatly accelerated by energy stored in the 
stretched drill string. 


This drawing shows the jar in the closed position. 
The piston in the cylinder is in the lowermost posi- 

fst Position: tion. Piston rings seal between cylinder and piston 
to retard movement until desired tension is taken on 
the drill string. 


Available from your service company domestically: 


Sold through supply stores for export 


BOWEN ITCO, INC. 


Petroleum Engineer 


P. O. Box 4587 
Houston 143, Texas, U.S.A. 
Cable Address: ITCO 
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Bureau of Mines Develops 
Radioactive Waterflood Tracer 


sing new method for 
ow of water, oil and 
lerground has been in- 
i Bureau of Mines re- 
the Department of the 
announced. was developed by 





IF FERENCE SHOWS UP IN PERFORMANCE! 


Rotary Drill Pipe is produced in sizes up to 85” O.D. 


ling techniques developed after exhaustive tests 
together with the right combination of steels 
ire superior wearing qualities and toughness. 


ror less downtime . . . more profit . . . specify better performing 
SPANGALOY Rotary Drill Pipe on your next order. SPANGALOY 
replacement joints also available. 


.NGALOY TOOLS 


BRANCHES: Bolivar, N. Y., 


SPANG & COMPANY * BUTLER, PA. Mt. Pleasant, Mich., Winfield, Kan. 


] 32 Further Information on Advertised Products See Reader Service Card 


The process, which can be used 
by any United States citizen or 
organization without royalty 
payment, upon authorization by 
the Department of the Interior, 
, Frederick E. 





Petroleum Engineer 


Armstrong, an engineer at the 
Bureau’s Petroleum Research 
Center, Bartlesville, Okla. 

First use of the new method is 
foreseen in predicting the effec- 
tiveness of water-floods in ob- 
taining additional recovery in oil 
and gas fields. 

In applying the new process to 
waterflooding, a harmless tracer 
substance dissolved in water is 
pumped underground through an 
injection well. Then, after the 
water has carried the tracer 
through the formation to a pro- 
ducing well, a sample is taken. 
The tracer then is made radio- 
active and its radioactivity is 
measured with a detector. 

This measurement tells how 
much of the tracer has reached 
the producing well, thus furnish- 
ing valuable information on how 
waterflooding should be con- 
ducted and what results might be 
obtained in the formation tested. 

Most important feature of the 
Armstrong invention is that 
radioactivity is not created until 
after the tracer material has 
passed through the formation 
being studied and reaches the 
check point. Another advantage 
is that the method uses tracer 
substances that are not easily 
filtered out or adsorbed by forma- 
tions through which they must 
pass. 

Water-soluble salts of several 
elements that can be made highly 
but briefly radioactive with short 
bombardment by neutrons are 
suitable for the new process. 

Applications for using U. S. 
Patent No. 3,002,091, “Method of 
Tracing the Flow of Liquids by 
Use of Post Radioactivation of 
Tracer Substances,” can be made 
by writing the Office of the Solici- 
tor, Department of the Interior, 
Washington 25, D. C. 

LJ 
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Catalytic Alkylation 











Refractory insulating 
concrete linings 
keep cats cracking 


Refractory insulating concrete, bonded with LUMNITE calcium-alun 
cement, is being used more and more to line regenerators, cyc 
strippers, Catalysts and reactor transfer lines of fluid catalytic c 
units. On stream in FCCs across the country, these industrial c 
linings will resist severe erosion and abrasion caused by cataly: 

.resist attack by acid condensate...and provide insulation at high 
temperatures, ee 

Installation of monolithic concrete linings is fast, easy, eco 
— whether cast in place, gunited or plastered. Concrete reaches 
strength in 24 hours. 

For added convenience, castables bonded with LUMNITE cemer 
available from leading manufacturers of refractories. These 2 
aged mixtures, ready for use with just the addition of water. 
information, write Universal Atlas Cement, 100 Park Avenue, 

iv, wt. Y¥. 
OFFICES: Albany - Birmingham - Boston - Chicago - Dayton - Kansa 
waukee - Minneapolis - New York - Philadelphia - Pittsburgh - St. Louis 


Universal Atlas Cement 
Division of 
United States Steel 





21 Procon-built 
PEs ame 


plants meet 


ME. ke. 
benzene demand 


The growth of the plastics and synthetic fiber industries has 
created an increasing world demand for benzene. To help 
meet this requirement Procon has built or is completing 21 
plants...in every section of the United States...as well 
as other free world locations such as Germany, Brazil, 
Canada, The Canary Islands and Australia. 

WM Typical of Procon’s petrochemical construction, these 
benzene plants provide adaptability and versatility through 
the incorporation of the Udex and/or Hydeal processes. 
Udex permits the recovery of high-purity benzene and other 
aromatics from petroleum hydrocarbon mixtures . . . while 
Hydeal allows production of benzene from toluene and 
xylenes for greater economic flexibility. 

Bit you require construction in the chemical, petrochemi- 
cal or petroleum refining industries ...no matter what the 
process, the product or the location... Procon can do the 
job... complete it on or before the agreed date... to your 
satisfaction. 

Hi Why not call us for the full story? 





Construction Briefs 


qe 


Marbon Chemical, Div. of Borg- 
Warner Corp., plans a 75,000,000 
lb/yr styrene production plant ad- 
jacent to Humble Oil & Refining Co.’s 
Baytown, Tex., refinery. Enjay 
Chemical Co., a Humble division, will 
supply ethylbenzene to the Marbon 
plant by direct pipeline. Construc- 
tion will start before the end of this 
year, with completion scheduled for 
early 1963. This marks the second 
expansion move by Marbon in less 
than a month. Also announced are 
plans to produce acrylonitrile-buta- 
diene-styrene and other synthetic 
resins at Grangemouth, near Edin 
burg, Scotland. Unit is expected to 
cost less than $5,000,000. 


Goodrich-Gulf Chemicals Ine. will 
increase capacity to produce cold 
styrene-butadiene rubber by some 
8° at its plant in Institute, W. Va. 
Polymerization reactors and related 
equipment will be added. The con- 
tractor, Muehlman Engineering 
Service Inc. of Charleston, W. Va., 
has started work and completion is 
anticipated before vear’s end. 


ANIC, subsidiary of Italian EN], 
will construct an oil refinery with 
annual capacity close to 30,000,000 
bbl at Ferrera, Pavia. Completion is 
expected by mid-1963. 


Standard Oil Co. of California has 
purchased a site on Kenai Peninsula, 
Alaska, for an $11,000,000 refinery. 
The project must be underway 
within five years or the land reverts 
to the state. 


Montecatini, Italian chemical 
firm, will assist four Indian com- 
panies in setting up new plants t 
produce polypropylene plastics, 
methanol and formaldehyde and 
polystyrene resins. Assistance will 
be equity participation as well as 
technical aid. 
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Other new plants announced : 


Oil refinery at Bayou Casotte, 
near Pascagoula, Miss. Estimated 
cost of this project of Standard Oil 
Co. of Kentucky and Standard Oil 
Co. of California is $125,000,000. 


Ohio Oil Co, and Wintershall AG’s 
oil refinery in South Germany, pos- 
sibly near Mannheim. Initial capac- 
ity around 15,000,000 bbl a year is 
expected. Plant may be linked with 
the Karlsruhe-Marseilles pipeline 
now under construction. 


Eastman Kodak Co.’s expansion 
of facilities at Longview, Tex., to 
increase company’s capacity for 
polypropylene 50% to bring it up to 
30,000,000 lb. Current unit runs 
20,000,000 Ib. 


Tower Oil & Gas Co.’s $650,000 
plant near Shawnee, Converse 
County, East Wyoming, to process 
gas from a recent gas-condensate 
discovery south of the North Shaw- 
nee field. Due for mid-December 
completion, the plant will have in- 
itial gas handling capacity of 7,500,- 
000 ft for a yield of 20,000 gal of 
liquids daily. Later expansion to 
20,000,000 ft per day is planned. 


FMC Corp.’s multimillion-dollar 
plant to produce toluene diisocyan- 
ate, a major component of polyure- 
thane plastics, on site of former 
naval ordnance plant at Charleston, 
W. Va. Construction is scheduled to 
start early next spring with initial 
operation in late 1963. 


Dominican Republic’s first re- 
finery, a $12,000,000 plant with ca- 
pacity between 10,000 and 15,000 
bpd. Cuvernment has awarded 12-yr 
refining rights to Thomas A. Pap- 
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pas, of Boston, and associates who 
will own the refinery outright. 


Tidewater Oil Co. and associates’ 
$1,000,000 gas processing plant in 
the Normanna field near Skidmore, 
Tex. 


Other key contracts awarded to: 


Foster Wheeler Corp. for design 
and construction of a carbon mon- 
oxide waste heat boiler with a capac- 
ity of 400,000 lb of steam per hour 
for Humble Oil & Refining Co.’s Bay- 
way refinery, Linden, N. J. Boiler 
will be fed by combustion gases from 
a fluid catalytic cracking unit regen- 
erator. Gases will contain 9% CO 
and have temperatures of 1050 F 


Procon Incorporated, Des Plaines, 
Il]., subsidiary of Universal Oil Pro- 
ducts Co., for constructing multi- 
million-dollar petrochemical 
facilities for Ohio Oil Co. through 
the subsidiary, Aurora Gasoline Co. 
This project to construct major new 
units of Ohio Oil’s Detroit refinery, 
is part of a program to transform 
Dow Chemical Co.’s Bay City, Mich., 
plant into the Midwest’s major 
petrochemical plant. When all facili- 
ties are completed by the middle of 
next year, Ohio Oil will supply about 
20,000,000 gal of benzene and 
toluene a year to Dow. 


Fluor Corp. Ltd. to construct a 
Udex unit for Standard Oil Co. of 
California at its Richmond, Calif., 
refinery. Completion is scheduled for 
February. 


Badger Manufacturing Co., for 
design and construction of a 100,- 
000,000 Ib/yr propylene purification 
unit at Cities Service Refining 
Corp.’s Lake Charles, La., refinery. 
Cities Service will sell propylene to 
Hercules as feedstock for its Lake 
Charles polypropylene plant 
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EXCHANG 


VI F Preassembled Hairpins that go on Stream in Minutes 
Now Brown’s heat exchanger specialists furnish double pipe sections 
completely assembled, manifolded, and tested. Pipe up your process to 
a Brown section and you’re ready to go! 
1. New processes and revamps get on stream faster .. . pay off equip- 
ment investments sooner. 
. Experienced Brown personnel are able to assemble your sections 
into engineered banks of units quickly at a savings to you. 
. Preassembled Brown units assure correct manifolding, proper 
alignment, and faithful engineering to your requirements. 
4. Factory tested Brown units drastically reduce field testing time. 
If heat exchangers are in your future, save money with Brown assembled 
sections. Write for Brown Fintube Double Pipe Heat Exchanger 
Bulletins. Send request to: Brown Fintube Company, Dept. P, 300 
Huron Street, Elyria, Ohio. 


BROWN FINTUBE 


BROWN FINTUBE FINTUBILITY / Fintubes + Engineering + Ingenuity 


HEAT TRANSFER PRODUCTS 
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NOTHING SPARED TO BRING YOU COMPLETE SERVICE 


When you contract for any HOUDRY service or ation of its possible effects can be secured 
product, you automatically gain access to the through the same contact with HOUDRY. 

total resources of the entire HOUDRY organiza- Close-knit internal communications puts 
tion. The result is convenience, and in many everyone who deals with any one branch of 
cases, significant savings in time and effort. HOUDRY in touch with all branches: process 


For example, the processor pri- | [ design . . . economic consultation 
marily interested in contract re- "| | | ... engineering... research... 
search can also get competent | technical aid . . . catalysts... 
counsel on catalysts. Likewise, : catalyst service .. . custom cata- 


PROCESS CORPORATION 


not only a process change, but 1528 Walnut Street, Philadelphia 2, Pa. lYSt manufacturing - +. nitrogen- 
also a complete economic evalu- *Houdry meansProgress...throughCatalysis COntaining organic chemicals. 
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Why do some steel tubes fail under high oper- 
ating temperatures and pressures? 

Basically, it’s because the grade of steel and 
physical and mechanical properties of the tube 
haven't been matched accurately to specific 
stress and temperature requirements, As a 
result, the tube lacks the mechanical strength 
to resist rupture and creep in continued service. 

Chere is no formula that will produce auto- 
matically the right tube for your application. 
lo arrive at a Job-Matched tube requires the 
knowledge of how particular grades of stain- 
less, alloy and carbon steel tubing react under 


a variety of specific operating temperatures 
and pressures. And, it takes engineering know- 
how to determine the proper factors of oxida- 
tion and corrosion resistance, tube size, flow 
rates, and rates of thermal expansion and con- 
ductivity that match application requirements. 

This is the kind of experience and assistance 
available to you through your B&W district 
salesman or Steel Service Center handling 
B&W Tubular Products. Why not take ad- 
vantage of it? 

The Babcock & Wilcox Company, Tubular 
Products Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 





TUBULAR PRODUCTS DIVISION 


TA-1007P 
Seamle ar products, solid extrusions, rolled rings, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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hame an industry 


harshaw 


doesn't serve...try yours 
for example 


Tell us your industry. We’ll send you 
Data Sheets, Product Folders, Color Cards, 
Booklets, or specially written 
information on all Harshaw 
Products you can use. 


Harshaw Serves These 
and Other Industries 


Abrasives e Aeronautical 
Atomic Energy « Automotive 


Brick and Tile « Ceramic "to be specific” 


Cement and Concrete 


Chemical © Cosmeti Harshaw products for the 


Disinfectants 


oo petrochemical industry 


Electroplating e Enamel 
Engraving and Electrotyping 
Explosive e Fat and Oil 
Feed Stuff, Minera! Feed 
Fertilizer e Food 

Foundry « Glass BORON TRIFLUORIDE—As a catalyst for isomerization, alkylation, 
Insecticide and Fungicide polymerization, esterification, condensation. 

Laundry e Leather 





ANHYDROUS HF—As a catalyst in alkylation reactions (union 
of olefins to the paraffin, isobutane to produce alkylate); 
as a catalyst in other organic syntheses. 


Lithographing CATALYSTS— For hydrogenation, dehydrogenation, and special synthesis. 


ee ee METALLIC SALTS AND OXIDES 


Lubricant e Match p c ba 

luminum Nitrate obalt Acetate Nickel Nitrate 
motenees ¢ Mate Working Cadmium Chloride Cobalt Chloride Zine Nitrate 
Oil Cloth e Optical Cadmium Nitrate Cobalt Hydrate Nickel Formate 
Paint, Varnish and Lacquer Cadmium Oxide Cobalt Nitrate Cuprous Chloride 
Cadmium Sulfate Copper Nitrate Copper Oxide Black 


Paper @ Petroleum : : : 
Pheundaitient 6 Photographie Chromium Chloride a ee mn Copper Chloride 


Porcelain Enamel ¢ Plastics 
Pottery @ Printing Ink 
Pyrotechnic e Refractories 
Rubber e Soaps 

Steel e Textile 

Welding Electrodes 

Wall Paper 


MAIL TO: THE HARSHAW CHEMICAL COMPANY 


Harshaw Product Divisions: 1945 East 97th Street, Cleveland 6, Ohio 


Metal Organic Products, Antimony Oxide; Cadmium Send data on Products for the __sndissttry 
Pigments and Dispersions; Chrome and Organic Pig- 
ments; Catalysts; Ceramic Materials; Fluorides; Plating 
Processes; Anodes and Metal Salts; Stabilizers; Glycer- 
ine; Scintillation and Optical Crystals; Textile Products Address 

and Fine Chemicals; Miscellaneous Organic Products. City _ = _Zone___State 


Company_— 
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INSTALLATIONS... 


Illustrate flexibility, 
adaptability to market changes. 


Already two installations of UOP’s new 
Lomax process are under way. Both provide 
significant illustrations of the ways in 
which the process enables refiners to produce 
the end product their customers want to buy. 


ON STREAM AT POWERINE ... Now on stream at Powerine 

Oil Company’s refinery in Santa Fe Springs, California, is the world’s 
first Lomax unit . . . designed to produce 115 volume per cent of 
saturated gasoline from refinery distillate . . . 2,537 BSD of C,-plus 
gasoline from a combined feed of 440-656°F. boiling range diesel 

fuel and 200-424°F. thermally cracked naphtha. Nominal charge 
capacity is 2,200 BSD. However, company officials expect to 

increase throughput to 3,000 BSD. 


APCO UNIT NEXT... Under construction is the 2,950 BSD Lomax 
unit at the Arkansas City, Kansas, refinery of the APCO Oil 
Corporation. Designed to convert middle distillate oil into high octane 
gasoline, the new unit will produce 115 barrels of 10-lb. vapor 

pressure gasoline for éach 100 barrels of oil charged. Charge stocks 

will be combined catalytic, light cycle and virgin gas oil. The 

unit will produce light gasoline (C;-C.) with a 97.5 leaded octane 
rating. Installed as a major step in a modernization program, 

the new unit will enable APCO to shutdown existing thermal cracking 
operations ... and to maintain its position of supplying high 

quality products to jobbers and dealers. 


MAXIMUM PRODUCT FLEXIBILITY ... No matter what your 
geographic location, climatic conditions or other demand variables, the 
flexibility inherent in the Lomax process should pay significant 
dividends. Lomax allows the refiner to offer more of the products in 
demand at any given time... gasolines, kerosines, heating oils, 

jet fuels, whenever your customers are ready to buy. Lomax, essentially 
a cracking-with-hydrogen process, permits higher liquid yields 

... up to 120 barrels per 100 barrels of charge stock. Lomax middle 
distillates and gasolines have extremely high purity. 


UOP’s engineers will appreciate an opportunity to show you how Lomax can provide 
economic advantages in your specific refining and marketing situation. 


*Trademark 


UNIVERSAL OIL PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S.A. 
SS ® WHERE RESEARCH IS PLANNED WITH PROGRESS IN MIND 





of scale and sludge 
boiler heating surfaces 
is problem encountered 
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Mechanism of 
Scale Formation 


Basically, scale formation occurs be- 
cause the solubility of the scale forming 
salts decreases as temperature increases. 
Consequently, the higher the tempera- 
ture (and pressure) of .boiler operation, 
the more insoluble become the scale 


forming salts. The chief mechanism of 


scale formation is the result of crystal- 
lization of the scale forming salts from 
the thin, viscous film of boiler water ad- 
jacent to the heating surface where the 
bubbles of steam originate. The genera- 
tion of steam bubbles produced by va- 
porization of the water film causes the 
dissolved substances in the film to con- 


centrate. Consequently, the solubility of 


the scale forming salts is first exceeded 
in this thin film rather than in the main 
body of the boiler water. The salts with 
the least solubility will crystallize out 
first and scale will form on the tube sur- 
faces even when the solubility of the 


scale forming salts is not exceeded in the 
boiler water proper. 

The calcium and magnesium salts are 
primarily responsible for scale deposits. 
With untreated boiler water calcium sili- 
cate, calcium sulfate and calcium carbo- 
nate will crystallize on the tube surfaces 
as a hard adherent scale. Magnesium 
salts deposit primarily as magnesium 
silicate and magnesium hydroxide. 


Prevention of Scale 
Prevention of the crystallization of scale- 
forming salts from the thin film adjacent 
to the heat transfer surface is accom- 
plished by precipitating the calcium and 
magnesium salts in the main body of the 
boiler water in their least soluble form. 
As a result, the concentration of calcium 
and magnesium in the film will be neg- 
ligible. To accomplish these results, cal- 
cium is precipitated as the phosphate 
and magnesium as the hydroxide and/or 
silicate. These precipitates can settle and 
bake on the heat transfer surfaces in the 


HOW TO PREVENT BOILER 


™ Troubled with boiler scale? A modern scientific approach 


will eliminate the problem. 








‘Softening Process Seereeet Herdness, 
ppm 
Cold Lime-Soda 
Hot Lime-Soda 
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December 1961 


Further Information on Advertised Products See Reader Service Card 


Petro/Chem Engineer 





Deposit, grams per sq ft. 





With Sludge Conditioner 
A B 
0.03 0.12 





Heat transfer A=28,000 Btu/sq ft/hr; B=180,000 Btu/sq ft/hr 


Without Sludge Conditioner 
A B 
1.20 5.80 








Figure 3 


DEPOSITS 


form of objectionable deposits, unless 
they are maintained in a dispersed form 
as a fluid, non-adherent sludge. Ac- 
cordingly, further conditioning of these 
precipitates by organic dispersing agents 
serves to convert them to a sludge that 
can be removed by boiler blowdown. 


Organic Sludge Conditioners 


Starches, tannins, lignins, colloids and 
other organic agents possess to a varying 
degree the ability to maintain calcium 
and magnesium precipitates dispersed in 
the form of sludge. The ability of various 
organic agents to accomplish sludge con- 
ditioning has been the subject of exten 
sive research. At Betz Laboratories, spe- 


cially designed experimental! boilers such 


as those shown in Figure 2, are used to 


develop the most stable and effective 
sludge conditioning agents available 
These experimental boilers are 
equipped with feed systems, water level 
control, blowdown and the safety de 
vices necessary for continuous, auto 
matic operation. The heat input ts ac 
complished by electrical heating ele 
ments which serve as the scaling surfaces 


and have heat transfer rates ranging be 


tween 28,000 to 180,000 Btu per square 


ft. per hour. Figure 3 shows the low and 
high heat transfer scaling surfaces fron 
a duplicate experiment with and without 
the use of an organic sludge conditioning 
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agent. The effectiveness of the organic 
sludge conditioning agent is readily 


evident. 


Other Deposits 


Another source of concern is silica. 
Complex silica deposits, which may or 
may not include calcium and magnesium 
in their structure can occur in boilers op- 
erating at high pressures and at high 
heat transfer rates. The silica tolerances 
for various boiler operating pressures 
have been well established for preven- 
tion of boiler scale and for prevention of 
silica vaporization with the steam. 

Blowdown can be used to control 
silica concentrations to the proper tol- 
erance levels. When excessive blowdown 
is required, external! silica removal proc- 
esses should be employed to restrict 
boiler water silica concentrations within 
established limits 

The concern for silica is not always be- 
cause it is too high. In some cases silica 
can be too low. This situation occurs 
primarily with waters that contain high 
magnesium concentrations and low sil- 
ica values. In these special cases mag- 
nesium will tend to precipitate as mag- 
nesium phosphate which produces a 
sticky sludge. Precipitation in this form 
is aggravated when the feedwater enters 
in a region of low alkalinity and poor 
conditions, 


circulation. Under these 


increasing the silica content of the feed- 
water to avoid magnesium phosphate 
precipitation will prove helpful. How- 
ever, this practice must be applied within 
the normal silica tolerances established 
for the boiler operating pressure. Other 
factors that must be considered are in- 
creased boiler water alkalinity, the use of 
special organic sludge condition agents 
and better mixing of the feedwater. 


lron Oxide Deposits 


Deposits consisting predominantly of 
iron oxide are frequently found in boil- 
ers operating with very pure feedwater. 
In such plants, the makeup water re- 
quirements are usually low. The usual 
sludge forming calcium and magnesium 
salts may amount to Jess than 5°;, of the 
boiler deposit. The origin of such depos- 
its can usually be traced to corrosion ex- 
ternal to the boiler. Corrosion of iron or 
steel in the condensate or preboiler sys- 
tem will permit substantial amounts of 
dissolved iron to enter the boiler where 
precipitation will occur as a result of the 
higher temperature and alkalinity con- 
ditions of the boiler water. Prevention of 
iron oxide deposits originating from cor- 
rosion external to the boiler can most 
effectively be controlled by eliminating 
the condensate corrosion problem. The 
materials most commonly employed for 
this purpose are the neutralizing or film- 
ing amines. Where carbon dioxide con- 
centrations are low and dissolved oxygen 
negligible the neutralizing amines will 
prove effective and economical. Where 
carbon-dioxide concentrations are high 
the use of the filming amines will prove 
more effective and economical. 

lron oxide deposits originating from 
attack of the boiler metal can also result. 
One special case of such attack occurs 
from steam blanketing. The water and 
steam oxidize the hot steel to black 
magnetic oxide at hot spots in the boiler. 
These problems are associated with ex- 
treme heat input and faulty or low circu- 
lation and usually lead to tube failures. 


Betz research has produced the prod- 
ucts and know-how to handle all phases 
of your boiler water conditioning prob- 
lems effectively and economically. If you 
would like additional information re- 
garding Betz service at your plant, we 
will be happy to have you write us. Why 
not do it today? 


BETZ LABORATORIES, INC. 


PHILADELPHIA 24, PENNSYLVANIA 


M@ CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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5,000 BPSD PLATFORMING~® unit at the Houston, Texas, Refinery o 


— 


. Le 
f SHELL OIL COMPANY, licensed by 
UNIVERSAL OIL PRODUCTS COMPANY and designed in conjunction with Shell. 


MONITORING SINCE INSTALLATION IN 1956 


remote system is particularly 
graphic control panels used in 
sses. Back-lighted nameplates 
ocated in the process flow and 
by hermetically sealed alarm 
strip chassis or adapter cab- 
|, Group D, Division 2 


ngw process enables a refiner to make a larger percentage 
line and petrochemical intermediates. 
il and petro/chem firm uses reliable Panalarm Annunciators. 
iintains a large staff of annunciator engineering specialists 
al annunciator design and application problems. For your 
requirements, contact Panalarm; sales and engineering 
rincipal cities. Your inquiry will receive prompt attention. 








Panalarm Annunciators warn Platformert.m. 
operators when undesirable conditions 
develop at critical points by illuminating 
appropriate translucent plates on this graphic 
control panel, only a portion of which is 
shown. When desired, a simultaneous audi- 
ble signal also attracts attention. 


ANNUNCIATORS - CONTROL PANELS - DATA SYSTEMS 


quip . _— ™ - iattaiimaneas 


7401 North Hamlin Avenue, Skokie, Illinois - Phone ORchard 5-2500 











Finding 

a path through 
today’s 
antiknock 
maze 


Which antiknock would you 
choose for a standard, 
compact or economy car? 
For a low or high compression 
engine? For a stick-shift o1 
automatic transmission? 

For 4, 6 or 8 cylinders 
straight or V? ‘To help 
refiners choose the best 
antiknock lor each blending 
requirement at the lowest 
cost, Du Pont is in the midst 
of a continuing study olf the 
variables involved. For an 
up to-now report on 

that study, 

turn the page... 


Petro Chem Engineer I JYecember 1961 For Further Information on Advertised Products See Reader Service Card 





Du Pont study showed one refiner how he 
ber 1,000 barrels of regular gasoline and 
grade by changing antiknocks. 


wim 


could save $15 on regular and $20 on 


Du Pont study that made these and othe 
es possible may help YOU sort out the 
trol antiknock selection today, yielding 

ou want at the lowest price possible. 


How Du Pont research helps refiners choose 
the right antiknock for each situation 


Wil Del.: The Du Pont Petroleum Labora- Du Pont’s continuing research provides such 


in the midst of a continuing program assistance. 


ntiknock performance of TEL, TML 
lead alkyl mixtures in a variety ol 


ilready paid off for a number ol 
ng which of the many available anti- 
e best job of octane improvement 
ell aware, performance of the 
iries greatly from fuel to fuel and 
rine. Road octane values can differ 
ich and Motor octane results. A 

must be conducted on every fuel 
can satelv sav, “This antiknock is 
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PROBLEM: How Volatile? 
Ihe gasoline you sell to the driver of a stick-shift, 
t-cylinder compact may need a different antiknock 
than that used in an automatic-shift V-8. The Du Pont 
study has thrown dramatic light on the significance ol 
the differences in volatility of TML, “TreTramrx” and 
TEL — and the need for greater volatility in the fuel 
distribution systems of certain groups of cars. TML 
and “TETRAMIX” are more volatile than TEL, and 
have clear-cut advantages in attaining desired Road 


Octane values in such automobiles 


PROBLEM: What Concentration? 
Further results of this study show that, of the new 
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antiknocks, IT'ML is generally most useful in manual 
transmission cars with fuels having low front end 
octane quality. “Tt rRAMIX” provides advantages ove! 
TEL in a variety of fuels, with its advantage in 
creasing at higher octane and lead levels and highe: 


aromatic contents 


PROBLEM: How Many Dollars? 
Out of all this research comes the practical advantage 
of learning exactly which antiknock will work best 
in your fuel on the basis of overall cost. As a rule, the 
study indicates that TEL is still the most economical 
antiknock with respect to both Research and Road 
octane number in most fuels, with “TETRAMIX” prov 
ing best for a significant number of fuels and TML 


winning out in isolated cases 
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More Details Available 
Our Petroleum Laboratory is prepared to share this 
study with oil refiners and marketers, and to work 
individually with you on choosing the most economi 
cal antiknock for your fuel. For further details, con 
tact your Du Pont representative. E. I. du Pont d 
Nemours & Co. (Inc.) Petroleum Chemicals Division 
Wilmington 98, Delaware. © Trademark 


Antiknocks and other Petroleum Additives 


*t6 us pat OFF 


hinne to Rett 
Things etter 


For Further Information on Advertised Products See Reader Service Card 





DISCOVERY ABOUT COMPOSITION 


New scientific 


\lOBIL scientists have made a basic dis- 
about the composition of petroleum 
so helps solve the mystery of its origin. 
» first time, two specific portions of the 
'| molecule have been conclusively iden- 
etroleum. These substances —pristane 
ane—had eluded petroleum researchers 
tury. Most scientists doubted that they 
oil even as mere traces. Socony Mobil 
have succeeded not only in identifying 
rophyll derivatives, but also in isolating 
pure form. 
regan in 1957, when Joe Bendoraitis and 
own were checking some mass spectrum 
petroleum in a Socony Mobil labora- 
ey noticed that the sawtoothed line or the 


technologist Belva Brown analyzing “mass spec” 
ersity of Texas mathematics graduate, Mrs. Brown 
he Signal Corps before joining Socony Mobil in 
sure activities: oil painting and photography. 
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graph had some peaks that stood out like Mount 
Everests in the otherwise orderly pattern. 

It seemed almost futile to the two scientists to 
try to determine precisely what substance caused 
the peaks, since petroleum contains perhaps 
hundreds of thousands of different components. 
Nevertheless they set out to try. 

In late 1959 Len Hepner joined them. He was 
one of the first scientists to use a new instrument, 
the gas chromatograph, to study the higher boil- 
ing ranges of petroleum. With it he could perform 
in hours work that would have taken months with 
former methods. He isolated from a sample of 
petroleum a single drop of the substance that was 
causing the high peaks. 

The three scientists were now beginning to 


Len Hepner, senior research chemist, graduated from the Uni- 
versity of Pittsburgh in 1946. His work with the gas chroma- 
tograph isolated pristane and phytane from petroleum—and 
led him to neglect his hobbies of bridge, bowling and tennis. 


Petro/Chem Engineer December 1961 





OF PETROLEUM 


knowledge also sheds light on its origin 


approach an answer. 

Mrs. Brown, with 10 years of “mass spec” ex- 
perience, kept searching her files of charts for a 
clue as to what substance showed peaks like that. 
Finally, she found one with a similar pattern. 

This substance was a derivative from shark- 
liver oil—which contains some pristane. But the 
biggest source of pristane is chlorophyll, the 
abundant green constitutent of plants and algae. 

What about the peaks Mr. Bendoraitis and 
Mrs. Brown had detected in the mass spec chart 
from petroleum? Did they indicate the presence 
of pristane? 

The three Mobil scientists were positive they 
did. Their discovery so startled them that they 
almost doubted it themselves. But they set about 


Senior research chemist Joe Bendoraitis uses nuclear magnetic 
resonance spectrometer in verifying discovery of chlorophyll 
derivatives in petroleum. A ham radio operator, photographer, 
bowler, and stamp collector, he is earning his Ph.D. at night. 
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proving their findings, step by step. Identifying 
and isolating pristane had taken four years, since 
the research had to be sandwiched into their regu- 
lar assignments. Proving they had found it was 
to take another year. 

They now called on new and powerful analy- 
tical tools, some of which Socony Mobil was the 
first oil company to use. They applied nuclear 
magnetic resonance spectrometry, infrared spec. 
trometry, and hi-mass spectrometry —in unique 
fashion in many instances. In the process, they 
discovered a second chlorophyll derivative—phy- 
tane—and identified and isolated it. 

All the tests confirmed their findings. Pristane 
and phytane are present in perceptible quantities 
in petroleum. They can be isolated. And the exist- 
ence of these two chlorophyll derivatives in petro- 
leum supports the theory that oil was formed 
through the conversion of material derived from 
plant and animal life. 

This discovery is so important to fundamental 
petroleum research that a paper describing it has 
been recommended by the U.S. Committee for in- 
clusion at the Sixth World Petroleum Congress to 
be held in Germany in 1963. 

Joe Bendoraitis, Belva Brown, and Len Hepner 
are among the 1,500 men and women engaged in 
Socony Mobil’s $25,000,000-a-year research pro- 
gram —in which imagination is turned into ideas, 
and ideas into better products and processes. 

Probing the far frontiers of science pays off not 
only for Mobil, but for everyone who does busi- 
ness with Mobil—customers, employees, licensees, 
and investors. 


SOCONY MOBIL OIL COMPANY, INC., 150 E. 42ND ST., NEW YORK 17, N. Y. 
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POWELL MAKES IT A SIMPLE MATTER 


To find the right valve, for the petroleum industry, 
just call Powell. It’s that simple, since Powell offers 
industry's most complete selection of valves in 
bronze, iron, steel, and alloys to control the flow of 
water, oil, gas, air, steam and corrosive fluids. 


What's more, you don't have to wonder about Powell 





Pa 


Hi a" , 


a 


performance. It's built-in through sound engineer- 
ing, development, materials and workmanship. 


So, remember, finding the right valve can be a simple 
matter when you specify Powell Valves. For further 
information, call your nearby Powell Valve Distributor 
(there’s one in every major city), or write us direct. 








115th year of manufacturing industrial valves for the free world 


POWELL PETROLEUM VALWES 


THE WM. POWELL COMPANY CINCINNATI 22, OHIO 


For Further Information on Advertised Products See Reader Service Card 
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BJ High Pressure Pumps 


For high pressure, high temperature and 


» 4 high speed pumping, an extra safety factor is 
: of a quality product! 


in the long run ' ‘Clean and compact, BJ’s advanced design 


allows double-row bolting to prevent 
interstage leaking or bowing at the parting 
flanges. Double volute and symmetrical 
construction furnishes both radial and axial 
balance under all operating conditions. 
Near centerline mounting maintains perfect 


alignment at all temperatures. 


BYRON JACKSON PUMPS, INC. 
Subsidiary of Borg-Warner Corporation 
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With increasing use of alkylates pale 


for upgrading motor fuels, the al- 

kylation process — combining light 

olefins and isoparaffins to produce 

high quality gasoline range RTRYLATT ON 

isoparaffins—now plays a 

special role in the refining scheme. Here is a thorough analysis of the process, 

covering the reaction mechanism, catalyst characteristics, effect of important 

variables, types of reactor systems and factors involved in plant operations. 
The demand picture has changed greatly since World War Tl, when 

the fortunes of the alkylation process { depended entirely on mil- 











». R. Cupit, J. E. Gwyn & E. C. Jernigan 





lemands for aviation gasoline. At the end 

f { war, by which time total capacity had 

reached 150,000 bpd,®": about half the plants 
then existing were shut down. Expansion of 
commercial aviation and requirements for the 
Korean War brought alkylation capacity to 
pd by the beginning of 1955,*** but de- 
aviation gasoline stabilized at 186,000 

56." It is expected to taper off slightly 


236.000 | 


1964 

ympetitive race for higher octane num- 
eed for lower gasoline sensitivity and the 
r cost for the incremental octane num- 
ajor factors behind the trend to use 
a motor fuel component. This be- 
1956 when alkylation capacity for up- 
notor fuels reached 55,000 bpd. As 
35° alkylate has been used in some 

grade motor gasolines.** 
ation capacity has almost doubled since 


1955 (Table 1). Sulfuric acid alkylation ca- 
pacity is about three times that of hydrofluoric 
acid alkylation. 

The excellent antiknock properties of the 
highly branched isoparaffins provide alkylate 
with special roles for both aviation and motor 
fuel. Relative antiknock characteristics by the 
various scales are summarized for a number of 
alkylates in Tables 2 through 5 and in Fig. 1. 
Comparison of research (F-1) and motor (F-2) 
octane numbers of alkylates indicate low sensi- 
tivities (Table 2). In some instances, negative 
sensitivities have been measured. The road oc- 
tane numbers are especially high as indicated 
by comparisons with a reformate of the same 
leaded research number (Table 3). In addition 
to these high road ratings, alkylate produces 
no rumble“ and has excellent lead susceptibility 
(Fig. 1). The high aviation ratings of a butene 
alkylate are shown in Table 4. These ratings 
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pproximate lead susceptibility of alkylate 
«tane number) .57 


e 1. United States Alkylation 
Capacities. ®* 103,104,108 


¢ acid Hydrofluorie acid Total 

Bbl/ Bbl 

stream bo stream % 
day of crude day of crude 
49,614 236,228 
65,540 263,409 
59,960 272,619 
65,750 : 310,365 
79,720 370,126 
96,145 407,425 

101,686 425,091 

108,886 444,591 


Table 2. Unleaded Octane Numbers of 
Alkylates.*’ 


F-1 (Research) F-2 (Motor) Sensitivity 
88.6 87 
91.6-95 89.8-93 
96-98 94-95 


Table 3. Comparison of Leaded Octane Numbers 
of Alkylate and Reformate.” 





3 ce TEL/gal ratings 
Method Reformate Alkylate 

F-1 (Research) 103 103 
F-2 (Motor) 94 104 
Modified borderline 

2000 rpm 103 108 

3600 rpm 103 106 
Modified Uniontown 103 107 


Table 4. Aviation and Supercharged Ratings 
of a Butene Alkylate.” 

Octane ratings 7 

F-3+4.6 ce TEL/gal 

F-4+4.6 ce TEL/gal 


1.0.*+1.9 ce TEL/gal 
1.0. +3.6 ce TEL/gal 
Octane numbers 

F-3+4.6 ec TEL/gal 110 


Performance numbers 
F-3+4.6 ec TEL/gal 137 
F-4+4.6 ec TEL/gal 150 


* 1.0. =isooctane 


Table 5. Blending of Butene Alkylate for 
Aviation Gasoline.” 


Blend composition, vol % 
Butene alkylate 100 
Heavy Platformate 0 


Performance numbers 
F-3+4.6 ce TEL/gal 137 
F-4+-4.6 cc TEL/gal 150 


Blending performance nos. of 
Platformate* 
F-3+-4.6 cc TEL/gal 87 
F-4+4.6 ec TEL/gal -- 197 





* Assuming alkylate blends at its actual performance number. 
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are typical of commercial alkylates; however, 
F-4 + 4.6 ec TEL per gal performance num- 
bers as high as 165 have been reported for com- 
mercial butene alkylates.’ 

The blending characteristics of alkylate are 
important to its use as a fuel component. Blend- 
ing with about 15% Platformate has been de- 
sirable for balance in aviation ratings. As 
shown in Table 5, Platformate has a high F-4 
appreciation while alkylate has a high F-3 rat- 
ing and can tolerate a considerable quantity of 
Platformate in 115/145 grade aviation gasoline. 
This characteristic permits alkylation with 
some lower quality propene and pentene feed 
components. Specific data for blending of alky- 
late into motor fuels are limited due to the rela- 
tively recent nature of its importance for this 
purpose. 

As a Class, isoparaffins blend linearly with 
other isoparaffins while showing positive devia- 
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Table 6. GLC-Mass Spectrometric Component 
Analyses of Finished Alkylates.” 


H.SO, alkylate HF alkylat 


Component 


Propane 

Isobutane 

n-butane 

Isopentane 

n-pentane 

2, 2-dimethylbutane (DMB 

2, 3-dimethylbutane 
2-methylpentane (MP 
3-methylpentane 

n-hexane 

2, 2-dimethylpentane (DMP 

2, 4-dimethylpentane 

2, 2, 3-trimethylbutane (TMB 
3, 3-dimethylpentane 

2, 3-dimethylpentane 
2-methylhexane (MH 
3-methylhexane 

3-ethylpentane (EP 

2, 2, 4-trimethylpentane (TMP 
n-heptane 

2, 2, 3, 3-tetramethylbutane (TMB 
2, 2-dimethylhexane (DMH) 

2, 4-dimethylhexane 

2, 5-dimethylhexane 

2, 2, 3-trimethylpentane 

3, 3-dimethylpentane 

2, 3, 4-trimethylpentane 

2, 3-dimethylhexane 3.41 1.90 
{-methylheptane (MH) 

2-methylheptane 0.09 
2, 3, 3-trimethylpentane 

3, 4-dimethylhexane 

3-methylheptane 

2, 2, 5-trimethylhexane (TMH 


a Basis total finished alkylate. 
b Qualitatively incicated to be absent 
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tions with naphthenes and olefins. Aromatics 
show mixed responses to isoparaffins. Calcula- 
tions of gasoline blending octane ratings are 
generally based on the olefin contents of the 
blending stocks. Nomographs for determining 
motor and research octanes were reported by 
Mapstone.” For a more complete account the 
reader is referred to publications based on API 
Research Project 45.°°:°!)* 


Analyses of Alkylates 


Since alkylates are complex mixtures of 
highly branched isoparaflfins, the state of know]- 
edge of the process has been paced by the de- 
velopment of analytical methods. Detailed com- 
positional analyses of 20 different alkylates 
reported in 1946** represented 510 to 1100 hr 
of precision distillation per sample. Analyses 
of alkylates by infrared spectrometric methods 
described during the following year’ reduced 
the time required to 14 to 16 hr. 

The development of gas-liquid chromatog- 
raphy (GLC) within the last few years has 
provided a convenient means for rapid and 
accurate analyses of alkylates. The GLC analy- 
sis in Fig. 2 indicates a separation according to 
boiling point.*? Mass spectrometric analyses of 
cuts from the GLC separation showed each peak 
generally to represent one or two predominant 
isoparaffins. Complete compositional data 
through 2, 2, 5-trimethylhexane by combined 
GLC-mass spectrometric analyses are shown in 
Table 6. Capillary GLC columns now permit 
finer resolution without the need for mass spec 
trometic analysis of the cuts. 

Component analyses provide not only the in- 
formation for investigating reaction mechan- 
isms but also a convenient means of estimating 
preperties of the alkylates. Infrared absorption 
(9.18) has been correlated with F-1 clear oc- 
tane ratings,** with the correlations based on the 
relationship between infrared absorption and 
the degree of branching of the isoparaffins. Ex- 
tensive correlations of antiknock ratings with 
component compositions were reported by 
Webb and Galloway.’” 

Antiknock ratings of the major alkylate com- 
ponents are listed in Table 7. The trimethylpen- 
tanes as a class have the highest antiknock rat- 
ings on all scales. However, isooctane (2, 2, 4- 
trimethylpentane), normally the largest single 
component of the octane fraction, has lower 
ratings than the other trimethylpentanes on the 
F-1 (research) and F-4 scales. On the F-2 scale, 
which is of increased importance due to greater 
use of alkylates in motor gasolines, isooctane 
has a higher rating than the other trimethyl- 
pentanes. A comparison of the antiknock rat- 
ings of 2,3-and 2, 4-dimethylpentanes, the 
principal heptane isomers in propene alkylate, 
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iat the former is a higher quality com- 
all scales. 
articular effects of the trimethylpen- 
dimethylpentane isomers emphasize 
lity of relating composition to re- 
hanism. The effect of operating con- 
alkylate quality becomes more rea- 
1) this knowledge. 


Theory and Thermodynamics 


nas practiced in petroleum refining 
tially a process for combining butenes 
jutane, although alkylation of other 
is practiced. Despite the relatively 
ber of reactive components present in 
tact with acid-type catalysts such as 
acid, hydrofluoric acid or aluminum 
results in many sequential and paral- 
ons which give rise to a complex prod- 
cture. The alkylate product contains 
ary and secondary reaction products. 
same components are generally pres- 
lates produced from different olefins 


and isoparaflins, relative yields of these compo- 
nents differ markedly. Relative yields are gov- 
erned by factors which affect the approach to 
thermodynamic equilibrium and the relative 
rates of the simultaneous reactions. 

Current knowledge of alkylation reactions 
and theory is based largely upon the results of 
many and diverse experiments. These include 
variations of olefins,®:*°:4°:°4-° isoparaffins,’: 4%: °4 
catalysts,*4-*> and operating variables; ex- 
change reactions using tertiary-alkyl ha- 
lides,'**°** deuterated and radioactively tagged 
isomers®’: "4; alkylation of polymers!®:*?-*4; and 
disproportionation tests.%:!!.5.59. 10 


Primary and Secondary Reactions 


Primary product is defined here as product 
favored by operating at conditions which pref- 
erentially produce a single isomer while mini- 
mizing side reactions. Low temperature and 
short contact time are required to produce high 
vields of primary product. Primary products 
of the most important isoparaffin-olefin combi- 
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2,2.4-TMP 


GLC Conditions 
olumn: 1/4-inch x 15-foot GE-96 (300) Silicone (20g/100g) 
on 40-60 Mesh Aqua Regia-treated Firebrick 
Temperature: 80 C 
Helium Flow Rate 60 ml/min 
Sample Size: 0.01 ml 
Peak Components: As indicated 


2,3-DMH 
2,3,4-TMP 


2,3,3-TMP 
3-MH 
3-EH 
3-M,3-EP 
2,2,4,4-TMP 
2,2,3,3-TMB 


in-C, 





RETENTION TIME, minutes 


FIG. 2. Gas-liquid chromatograph of an alkylate. 
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nations have been reported.®*:**.*4 Gorin, Kuhn 
and Miles,** for example, alkylated isobutane 
with various butenes at 14 F and a contact time 
of 5 min with hydrofluoric acid catalyst and 
observed that 2, 3-dimethylhexane constituted 
about 60‘. of the octane fraction from 1-butene 
alkylation (Table 8), only 3% of the octane 
fraction from 2-butene alkylation and was not 
present at all in isobutene alkylate. The pri- 
mary products from isobutane alkylation of 
ethene and propene are 2, 3-dimethylbutane and 
2, 3-dimethylpentane, respectively (Table 9). 
Thus, 2, 3-dimethylalkanes were found to be the 
primary products from all normal olefins hav- 
ing a double bond in the terminal position. 
Primary product from 2-butene alkylation is 
2, 3, 4-trimethylpentane, and that from isobu- 
tene alkylation is 2, 2, 4-trimethylpentane 
(Table 8). 

Important secondary products which are al- 
ways formed regardless of the olefin used in- 
clude isopentane, 2,3-dimethylbutane and 
2,2,5-trimethylhexane; also, isobutane is formed 
when isopentane is used as isoparaffin feed in 


place of isobutane. Other secondary products 
always produced when the isoparaffin and olefin 
feeds are of different carbon number are isom- 
ers having a carbon number identical to that 
of the feed olefin and isomers having a carbon 
number twice that of the feed isoparaffin 


Theory of Reactions 
Only isoparattins containing a tertiary car- 
bon atom are found to undergo catalytic alky- 
lation with olefins. The various reactions and 
products are readily explained by the carbo- 
nium ion mechanism. The carbonium ion con- 
cept as proposed by Whitmore'®’:'’* has been 
applied to alkylation by Birch and Dunstan, 
Schmerling™** Bartlett, et al.‘ and others. 
Carbonium ions, as intermediates in the reaction 
scheme, have been applied with equal success 
to related acid-type catalyzed processes such as 
isomerization,*® catalytic cracking™ !*. 6 and 
olefin polymerization.** !"7-1° Only an outline of 
the theory as applied to alkylation will be 
given here to demonstrate the type of reactions 





Table 7. Properties of 


Resear 
Component 
Isopentan 
, 3-DMB 
MP 
MP 
2-DMP 
1-DMP 
3-DMP 
MH 
MH 197.6 52.0 
2, 4-TMI 00.0 
5-DMH 28.4 55.2 
4-DMH 65.2 
», 3-TMP 2 +1.2) 109. 
4-TMP j +0.2) 102.5 
3-TMP +0.6) 106.0 
, 3-DMH 71 
, 2, 5-TMH 55. it 
2, 3, 5-TMH 4 S 
Isoparaffins 
Isoparaffins 284-318 
Isoparaffins 318-352 
[soparaffins 352 
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) 
3. 
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>, 


a For octane numbers above 100, numbers in parenthesis are ine 
b Blending octane numbers 


c Estimated.‘ 


Table 8. Alkylation of Isobutane with Butenes 
Product and Favoring Th 


Favoring primary product 


Butene ».-Butene 


14 10 (14 


Olefin 
remperature, C (1 10 
Contact time, mir ; 


Octanes, “ 
2, 2, 4-TMP 
, 4-DMH 
2, 3, 4-TMP 
3, 3-TMP 
3-DMH 


Cs in C;+Alkylate, wt © 


Alkylate Components.?'*™ 
Antiknock ratings 


ch F-2 (Motor 
+-3.0 ce Clear + 3.0 
+ 1.0)8108.6 900.3 
94.3 +1.8) 112.1 
73.5 91,1 
74.3 91.3 
95.6 +2. 114.0 
S3.S 44] 
SS5 4 3) 108.5 
46.4 74.5 
55.8 1.0 
100.0 +3.0) 115.5 
55.7 82.9 
69.9 SOD 
99.9 + 112.8 
95.9 + 106.7 
99.4 +2 112.8 
78.9 93.7 


plus cc TEL/gal. Numbers are octane rating on Wiese se: 


and HF Catalyst at Conditions Favoring Primary 
ermodynamic Equilibrium. **:’ 


Equilibr 


compositior 


Favoring thermodynamic equilibrium 
Isobuten 1-Butene 2-Butene Isobutent 
12 49 (120 49 (120 $7 (117 41 (100 


250) 250) 45] 
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Knowledge of these reactions pro- 2. Carbonium addition to olefin: 
ckground for an understanding of the 
| differences in alkylate structure when | 

ponents and operating variables are | C=C-C 
| 


ecule containing a carbon atom which C 


leficit of two electrons in its outer shell . 4 
ed to as a carbonium ion and carries 1 €@-€=6-0 ~€-6-G-0-¢ 
charge. The carbonium ion is the ca- , 2 
member of the ionic pair which also in- Cc C 
n anion of the catalyst. Because the rn 
lays a less prominent role than the car- | c=C-C_C 3C-C¢ _c-c -c-c 
on, the anion member of the ionic pair 
dropped for convenience when writ- 
tions involving carbonium ions. The 
e stability of carbonium ions decreases 
order tertiary > secondary > primary. + 
carbonium ions are the only ones re- — ~ CH, >C-C-C-C-C 
stable enough to undergo saturation 
tion with an isoparaffin. Other carbo- es 
ons are so unstable that they rapidly Cc C 
to a tertiary ion. The types of reac- 4 re 
ing carbonium ions are summarized C-C-C-C-C —~H —-+C-C-C-C-C 
(where X is OSO.H or F), with typi- | | | 
ples given to illustrate each reaction 


C 


3. Isomerization via hydride and methyl shifts: 


ee 


Cc C C C 


~ CH. +C-C-C-C-C 
addition to olefin: | | 
Ge © 
xX C 
+ ~ 
HX = C-C-CsC-C-C+X — ~ CH,>~ C-C-C-C-C 
| | 
C C C C 
C 
| + 
\lkylation of Isobutane with Ethene — elaGoh= C a 
Propene Using AlBr, Catalyst at C C 
tions Favoring Primary Products.” 





4. Hydride-ion transfer: 





Ethene Propene oh. 
50 (122) 17 (63) Cf.2.8.0C~C ict. 
225 4 rl 
2, 2-DMB 0 2,4-DMP 6 
2, 3-DMB 789 2, DMP 783 Cc C C C 
Other 17.1 Other 17.1 
eats +. 
100.0 100.0 = C-C-C-C-C+C-C-C 


10. Alkylate Disproportionation via belie : 
Contact with HF Catalyst. 5. Cracking: 
perature, 150 F; Ratio Alkylate/HF in C 
3omb, 5/1.) 
C-C-C-C-C-C-C-C 





w 
- 
ws 


Cc C C 


re 
#;C-C-C-C=C-C+C-C-C-C 


oom- 


C C 


These reaction types are believed to be fun- 
damental to the alkylation prozess and are used 
to explain the formation of both primary and 
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secondary products. All the reactions are to 
some extent reversible. Although isobutane and 
butenes were used as typical examples, the 
reaction types illustrated also apply to other 
isoparaffins and olefins. 

Olefins accept protons from the catalyst via 
Reaction Type 1 which serves to initiate the 
sarbonium ion chain. If the olefins involved 
in reactions of Type 1 are other than isobutene, 
the carbonium ions which result may form 
t-butyl carbonium ions via isomerization reac- 
tions and/or hydride-ion transfer reactions with 
isobutane. As would be expected by this mecha- 
nism, initiation rates are reported to be slower 
with linear olefins than with branched olefins. 

The reaction sequence for formation of pri- 
mary product then involves addition reaction of 
a t-butyl carbonium ion and olefin via reactions 
of Type 2 to form a higher molecular weight car- 
bonium ion; isomerization of this carbonium 
ion to a more stable form via hydride and 
methyl shifts shown as reactions of Type 3; 
and saturation of the final tertiary carbonium 
ion via hydride-ion transfer from isobutane, 
reactions of Type 4, to yield an alkylate isoparaf- 
fin and a t-butyl carbonium ion which serves to 
maintain the carbonium-ion chain. Cracking is 
listed as a separate reaction type rather than as 
the reverse of Reaction Type 2 because the 
initial carbonium ion formed by Reaction Type 
2 may isomerize prior to cracking, thus yielding 
a carbonium ion and olefin different from the 
initial components of the addition reaction. 
Intramolecular™ hydride and methyl shifts, 
shown as Type 3 reactions, are postulated to 
occur normally by transfer from carbons ad- 
jacent to the carbon containing the positive 
charge.’*’’ However, a methyl shift from the 
second to the fourth carbon to form the 2, 3, 
4-trimethylpentyl carbonium ion is postulated, 
as shown, since 2,3,4-trimethylpentane is ob- 
served to be the primary product from 2-butene 
alkylation. 


Important Secondary Reactions 


Although reactions which lead to secondary 
product are implicit in the reaction types al- 
ready given, some secondary reactions are so 
important that they have been given names. 

Polymerization is the addition of a second 
olefinic group to a carbonium ion formed by 
primary reactions. In the case of isobutane- 
butene alkylation this can lead to the produc- 
tion of C,.-carbonium ions. Because cracking 
rates of carbonium ions increase rapidly with 
molecular weight, higher yields of C.-and- 
lighter material normally result when poly- 
merization occurs in butene alkylation. 

Isomerization of the tertiary carbonium ions 


initially formed reduces the yield of primary 
product and favors approach to thermodynamic 
equilibrium of the permissible isomers. 
Hydrogen transfer or self-alkylation is im- 
portant when the isoparaffin and olefin alky- 
lated are of different carbon numbers. Regard- 
less of the olefin employed, hydrogen transfer 
reactions provide a route for the production of 
trimethylpentanes when the feed isoparaffin is 
isobutane. *°*:545°5° The overall reaction is 


'-68 4+ CR ~te. + Ce. 


During isobutane alkylation of pentenes, for 
example, t-amyl carbonium ions are formed 
which give rise to the reactions 


Isopentane and trimethylpentanes are formed 
in much higher yields from the alkylation of 
branched pentenes than by alkylation of linear 
pentenes. Because two moles of isobutane are 
consumed per mole of olefin, the reaction is 
commercially undesirable when isobutane sup- 
ply is limited. Hydrogen transfer alkylation of 
propene, which yields propane, is an important 
reaction in hydrofluoric acid alkylation.** This 
does not appear to be the case in sulfuric acid 
alkylation. 

Disproportionation is the destruction of cer- 
tain alkylate isoparaffins via further reaction 
before the alkylate has been removed from the 
reactor. Isoparaffins present in alkylate may 
under some conditions re-enter the reaction 
scheme via hydride-ion transfer reactions,‘ 
such as the reverse of Reaction Type 4, and 
thus undergo degradation by isomerization, 
polymerization, cracking, etc. Unfortunately 
little published data have appeared which is 
related to the degradation of alkylates via back 
reaction during alkylation. Results of labora- 
tory experiments have been published®:'':5*.5*.%9 
in which specific isoparaffins were contacted 
with alkylation catalysts. In most cases, how- 
ever, these experiments were done under con- 
ditions in which olefin feed was not employed 
and thus concurrent alkylation reactions were 
not in effect. Therefore, these simple tests re- 
flect rates characteristic of systems having a 
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arth of carbonium ions available for hydride- available for certain components to be formed 
yn transfer reactions. via processes characterized by high reaction 
Nevertheless, some indication of relative dis- rates. 
proportionation rates of specific isoparaffins can 
be gained from these results. Birch® found that Variation of Olefin 
with sulfuric acid, 2,2,4-, 2,2,3- and 
ethylpentanes, 2,2,5-trimethylhexane While many of the same isomers are present 
methylbutane break down to form iso- in alkylates produced at comparable operating 
of higher and lower molecular weight. conditions from different olefins, the relative 
2.2.4-trimethylpentane was indicated compositions are markedly different (Table 
most easily attacked and 2,3-dimethyl- 11). In sulfuric acid alkylation, the quality of 
e least. Isopentane, 2,2-dimethylbu- alkylates produced by combination of isobutane 
ind 2,2,3-trimethylbutane did not with various olefin'®**’ is roughly in the order 
ortionate. Marschner and Carmody” con- n-butenes > isobutene > branched pentenes > 
everal isoparaffins with 96 to 100% n-pentenes > propene. However, with hydro- 
icid and found the relative rates of fluoric acid as catalyst the butene order appears 
portionation for the isoparaffins used to to be reversed slightly so that isobutene alky- 
» 2 4-trimethylpentane > decane late is higher in quality than alkylates of the 
alkylate > 2,6-dimethylheptane > n-butenes.*” 
vibutane > 2, 2, 3-trimethylbutane. As previously indicated, 1-butene, 2-butene 
| Gallaway'” contacted a hydrofluoric and isobutene yield 2,3-dimethylhexane, 2,3,4- 
ate with hydrofluoric acid in a bomb and 2,2,4-trimethylpentane, respectively, as pri- 
10). The 2,3,4- and 2,2,4-trimethylpen- mary product. Yet at temperatures and resi- 
ere most susceptible to disproportiona- dence times used commercially, alkylates from 
e major product was C,-and-heavier 1-butene and 2-butene are very similar in com- 
position, with 1l-butene alkylates containing 
only sightly more dimethylhexanes and 2-butene 
Thermodynamics alkylates containing slightly more 2,3,4-trime- 
‘ thylpentane. While this is true of both sulfuric 
tion with acid-type catalysts is very se- acid®** and hydrofluoric acid catalysts,*® use of 
producing certain octanes while other aluminum chloride yields alkylates with octane 
e octane isomers are essentially not fractions containing much more primary pro- 
Equilibrium calculations basis free duct of the respective butenes although less 
ies’ indicate that at the temperat- total octanes.*° 
ved in hydrofluoric acid and sulfuric These observations have been explained by 
ation, the methylheptanes, 2,5- and the rapid isomerization of l-and 2-butene via 
vihexanes should constitute about the s-butyl ester.*'*’ The reaction of either of 
e octane fraction. Yet these isomers these isomers with hydrofluoric acid or sulfuric 
bserved in significant quantities in acid catalyst results in the following equilib- 
ive of the 18 octane isomers con- rium mixture: 
90°. of the entire octane fraction of xX 


[hese principal isomers are 2,4- and 
lhexane and 2,2,4- 2,3,4- and 2,3,3,- C-C-C+HX s5 C-C-C-C s5 C-C=C-C+HX 
(Minor) (Major) 


Iih¢ 


ael 


‘ntane. At thermodynamic equilib- 
would be present in the octane where X is OSO.H or F. Also, skeletal isomeri- 
to the extent of about 14, 1.2, 8.0, zation of the s-butyl form to the t-butyl form, 
, respectively.” which would yield isobutene, undoubtedly 
complete octane equilibrium is not occurs to some extent. However, this process 
catalytic alkylation, Gorin et al.* would be expected to be relatively slow com- 
the five principal octanes do ap- pared with the rate of simple double bond shift. 

rmodynamie equilibrium with respect Both 1-butene and 2-butene will, of course, pro- 

‘ther by alkylation with each of the duce alkylates of identical composition if equi- 

tenes at relatively high temperature libration of the linear butenes occurs prior to 
residence time (Table 8). This is in olefin addition reactions involved in the alkyla- 

with the trend towards primary pro- tion process. Since thermodynamic equilibrium 
»w temperature and short contact time. of the linear butenes strongly favors 2-butene 
ta support the suggestion of Caesar and over 1-butene at alkylation temperatures,** the 
that the ultimate composition of alky- octane fraction will contain much more trime- 

ermined by thermodynamics with the thylpentanes than dimethylhexanes. Small dif- 

that mechanistic routes are not ferences are observed, however, which may be 
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attributed to reaction of some of the olefinic 
feed with t-butyl ions before reaction with acid 
catalyst occurs. 

Short contact time alkylation data with hy- 
drofluoric acid catalyst (Table 12) demon- 
strates that 1-butene is subject to isomerization 
under alkylation conditions. While the octane 
products from 1-butene and 2-butene alkylation 
at short contact time were quite different, virt- 
ually equivalent octane products were formed 
wheu 1-butene was contacted with HF prior to 
alkylation. Rapid equilibration of n-butenes 
under alkylation conditions is also indicated by 
the alkylation of isobutane with 2-butene in the 
presence of tritium sulfuric acid.°* With alumi- 
num chloride as catalyst, however, rapid addi- 
tion of the t-butyl ion to the olefin occurs while 
only a small fraction of the n-butene is isomer- 
ized via s-butyl chloride formation by reaction 
with the hydrogen chloride promoter. 

There is an important difference in the dis- 
tribution of the trimethylpentanes produced 
from sulfuric and hydrofluoric acid catalysts. 
Alkylates from hydrofluoric acid alkylation con- 
tain more 2,2,4-trimethylpentane but less 2,3,3- 
and 2,3,4-trimethylpentanes.'*? As a result, bu- 
tene alkylation with hydrofluoric acid yields 
alkylates of slightly lower quality than those 
from sulfuric acid alkylation at equal levels of 
isobutane in reactor effluent.*® 

Isobutane alkylation of branched pentenes 
vields superior alkylates to those produced from 


linear pentenes,'’°4. since hydrogen transfer 
reactions occur to a greater extent in the former 
case to yield larger amounts of trimethylpen- 
tanes and isopentane. Large yields of nonanes 
result from alkylation of linear pentenes. Better 
pentene alkylates reportedly are produced by 
fractionation and alkylation of only the light 
pentene fraction.'* Pentene alkylates produced 
by hydrofluoric acid alkylation are reported to 
be of inferior quality to those produced by 
sulfuric acid alkylation.'® While the reason for 
this difference has not been explained, appar- 
ently the higher acidity of sulfuric acid, as 
discussed in the catalyst section, is effective in 
promoting the isomerization of linear pentenes 
to branched pentenes. 

Propene forms a stronger bond than the bu- 
tenes with sulfuric and hydrofluoric acids. 
Consequently, under some conditions higher 
temperatures and acidities are required for 
propene alkylation.*':*! In one case, alkylation 
of propene occurred at 86 F with 98° H.SO,; 
while it formed only i-C,H,OSO,H, polymers 
and hydropolymers at 68 F with 97% H.S0O,. In 
weaker acids carbonium ions apparently are not 
formed in sufficient quantity to sustain the de- 
sirable alkylation reactions. Butenes are found 
to be excellent promoters for propene alkyla- 
tion.®%*? 

Of special significance to propene alkylation 
is the much higher quality of 2,3-dimethylpen- 
tane over that of 2,4-dimethylpentane. The 





Table 11. Alkylation of Various Olefin-Isoparaffin 
Combinations With 96 Wt “% H.SO, (c.p.) at 45 F in a Well-Mixed Flow Reactor" 


Isoparaftin feed 
Olefin feed me 2-Butene 
Feed, vol ‘ 
Olefin 15.! 5 16.7 
[soparaftin 7 80.34 
n-paraffins, C;-C 
Reactor Hydrocarbon ! 
Product ‘ 
Isoparaffin (feed type 
n-paraffin, C;-C 
Product ©, vol © 
Isobutane 
lsopentane 
2, 3,-dimethylbutane + methylpentane 
2, 4-dimethylpentane 
2, 3,-dimethylpentane 
2, 2, 4-trimethylpentane 
Dimethylhexane (DMH 
2, 3, 3-+2, 3, 4-trimethylpentane 
2, 2, 5-trimethylhexane 
ther Cy! 


} 


if 

C 
C),! 
Cyl 
C 


$7 vol © acid in emulsion; 0.22 olefin (liquid-hourly) space velocity 


b Product analyses by GLC. 

¢ Cy-and-heavier product exclusive of n-paraftins 
d Isobutane 

e Isopentane 


nd feed-type isoparaftin 


Isobutane 


Isopentane 


2-Methyl- 2-Methyl- 


1-Butene 2-Butene 1-Butene 2-Pentene Propene 2-Butene Isobutenc 


14.9 14.5 16.2 17.2 14.4 
78.9d 78.6d 81.3d 80.64 81.5¢ 


6.2 6.6 2.5 2.2 4.] 


29.6 40.6 36.9 31.7 56.3 
64.5d 53.9d 58.6d 64.6d 63.7¢ 


5.9 5.5 4.5 3.7 7.0 


7.04 
28.22 
6.44 85 10.24 
2.15 2.27 
4.13 
None 
53.73! 
None $00 
3.33 4.40 
3.84 7.56 
6.72 12.07 
5.79 3.24 
2 62 0.69 


0.29 1.03 


f Dimethylhexanes: 2, 5-DMH, 18.9; 2, 4-DMH, 30.7; 2, 3-DMH, 43.6; 3, 4-DMH, 6.8 


g 98 wt % H.SO, 
h Estimated from boiling point range 
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tne primary product from isobutane- increased catalyst consumption. The primary 
ene alkylation, while 2,4-dimethylpentane is products expected from isopentane alkylation 
ncipal isomerization product. Thus fac- with ethene and propene are 2, 3-dimethylpen- 
vhich favor primary product, such as good tane and 2, 3-dimethylhexane, respectively. The 
\igh isobutane solubility, low tempera- t-amy! carbonium ion formed from isopentane 
d short contact time, would be expected has a greater tendency to lose a proton than the 
| particularly important role in propene t-butyl carbonium ion because a secondary C-H 
bond is adjacent to the tertiary carbon contain- 
fluoric acid is reported to produce ing the positive charge.** For the reaction 
quality propene alkylates than sulfuric 
This probably results from less 2, 3- 
ipentane isomerization and the tend- : C 
more hydrogen transfer alkylation to | C-C-C=C+H* 
th hydrofluorie acid catalyst yielding C 
quantities of trimethylpentanes. How- C 
the formation of propane, a low quality 
and increased isobutane consumption 
racteristic of hydrofluoric acid alkyla- 
ropene’’ as expected from hydrogen 
fer alkylation of propene. 
and trimer butene polymers, as by- 
f butadiene manufacture and as 
from hot acid polymerization, have 
ated with sulfuric acid catalyst with 
ecess,'* 4 yielding alkylates virtually 
nt in composition to those formed from 
omer olefins. In contrast, hydrogena- 
the dimer produced material having 
bly more 2, 2, 3-trimethylpentane, an 
component for motor and aviation 
than is produced by alkylation.’® Hy- 
tion of the trimer is undesirable, of 
ince dodecanes are the major products. 


C-C=C-C+ H A 


a product isomer ratio A/B of about 7/1 is re- 
ported.'’® Since isopentane is very susceptible 
to hydrogen transfer alkylation reactions, 
higher consumption of isoparaffin is observed 
when isopentane is used instead of isobutane. 
Some hydrocarbons compete extensively with 
isobutane for hydride-ion transfer, and thus iso- 
butane alkylation decreases in favor of less 
desirable reactions*® if these components are 
present in alkylation feed streams. Methylcyclo- 
pentane is particularly susceptible to hydride- 
ion transfer reactions and will react almost 
completely before isobutane is permitted to 
react, yielding material that boils well above 
the usual alkylate range. The relative ease of 
carbonium-ion formation from certain paraffins 
of interest'’:**:** is approximately in the order 
methyleyclopentane > 2-methylpentane > iso- 
forms a stable bond with both hydro- pentane > isobutane > methyleyclohexane. 
nd sulfuric acids with the result that 


are not effective as catalysts for the Alkylation Catalysts and Their 


of this olefin. Catalysts reported as Physical Properties 
for ethene alkylation include alumi- 


ide,** hydrofluoric acid containing 
ickel,*® alkyl fluoride-boron trifluor- 
boron trifluoride-hydrogen fluoride- 
ne commercial plant for ethene alkyla- 
aluminum chloride as catalyst has 
cribed in the literature.’ Ethene alky- a 
th isobutane is attractive, since the 


product, 2, 3-dimethylbutane, has a 


DO 
tane number. Best yields of this hexane 
ire obtained at low temperatures, since 


COSCO SSS SESE EHEHEE SETHE EHSEHEHHEEHHHEEHHEHEEHE SE HESEHHSEHEHEEEHEEEHES 


Catalysts used commercially for alkylation 
include sulfuric acid, hydrofluoric acid and 
aluminum chloride. Factors which have bear- 








temperature favors isomerization and 


Oo 
oO Oo 


, oO 
sopentane production. H,S0, oa 
Or" _ 





Variation of Isoparaffin il 


eh isopentane is not an attractive iso- 


r alkylation it is sometimes present 
treams in large quantities and com- - | | | | 
th isobutane for hydride-transfer re- 9092 94 96 os 6M 
opentane is, in itself, a good gasoline veiaiiedincienatans 
and its alkylation normally yields FIG. 3. Hammett acidity function, H,, of sulfuric and 
f inferior quality accompanied by hydrofluoric acids in water at 77 F. **® 
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ETHYL 


Better road performance- 
a bonus from antiknocks 


Better road performance means more satisfied cus- 
tomers. And, in many cars, this road-octane quality 
is greater in fuels having high lead concentrations than 
in fuels with low lead levels at the same laboratory 
octane numbers. Because octane numbers from lead 
are equal or lower in cost compared with processing, 
it makes sense to get your octanes this way and gain 
a road bonus. 
The extra performance you get from antiknock 
octanes can be rewarding to you in several other ways: 
e The range of antiknocks now available permits 
you to choose the one best suited to your special 
needs in terms of cost effectiveness. 
Decreased gasoline sensitivity from the use of 
antiknocks results in better engine performance, 
particularly at high speeds. 
Refining flexibility can be increased with anti- 
knocks, to permit most profitable use of stocks. 
Antiknocks can also reduce or delay capital in- 
vestment in octane-improvement equipment be- 
cause they provide a cushion for increased octanes. 


Today, antiknock compounds are your best oc- 
tane-improvement buy—whether you figure cost 
on Research, Motor or Road ratings. 
These factors all add up to the need for a new look at 
octane-improvement costs and a reappraisal of the bal- 
ance between antiknocks and processing. 


Evaluation of octane-improvement methods and costs 
has been a major concern with Ethyl for many years. 


ROAD ANTIKNOCK RATING 
FOUR-CAR AVERAGE 


ROAD OCTANE NUMBER 


HIGH TEL (A) 
LOW TEL (B) 


a 
RESEARCH OCTANE NUMBER 979 

MOTOR OCTANE NUMBER 3 
i % AROMATICS 

% OLEFINS 

% SATURATES 

TEL, ML/GAL 


ENGINE SPEED (RPM) 


One thing we have learned is that there is no single 
answer that fits every situation. Our technologists will 
be glad to work with you in evaluating your specific 
octane-improvement program. Linear programming 
specialists will assist in determining most economical 
allocation of components, optimum antiknock concen- 
tration, and selection of the most effective antiknock 
compounds for your situation. Just call your Ethyl 
Representative for the complete story. 


Ethyl Corporation 


NEW YORK + TULSA + CHICAGO - HOUSTON + LOS ANGELES 


ETHYL CORPORATION OF CANADA LIMITED, TORONTO 
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+» ETHYL U. S. A. (EXPORT) N. Y. 17, N. Y. 


For Further Information on Advertised Products See Reader Service Card 





the overall effectiveness of commercial 
alkylation catalysts include activity, selectivity 
for desirable isomers, stability, inertness to 
deleterious reactions and corrosiveness. Addi- 
tional considerations for liquid catalysts include 

lity of paraffins in catalyst, solubility of 
catalyst in paraffinic product and, of course, 
physic properties which relate to fluid dy- 
mass and heat transfer. 


Inge O! 


Activity 


overall catalyst activity is dependent 
|) its ability to produce carbonium ions 
‘ton transfer to olefinic molecules and 
olubility for isobutane, since the for- 
of saturated product occurs via hydride- 
insfer from isobutane to alkylate range 
ium ions. The power of an acid to trans- 
proton is related to its acidity as given 
Hammett acidity function,*’ defined as 
Together, acidity and isobutane solubility 
nine the average life and concentration of 
ions. Such reactions as isomeriza- 
olymerization will be favored by high 

nd low isobutane solubility, while se- 
for primary product is increased by 
dity’ and higher isobutane solubility. 
itane solubility also favors hydrogen 
kylation of isobutane. Unfortunately, 
which reduce acidity, such as water 
normally reduce isobutane solubility as 
nsequently, advantages that might be 
altering acid composition are limited. 
Hammett acidity function and isobu- 
ility (Table 13) of acid are strongly 
ipon its water content and, to a much 

nt, upon its organic diluent content. 

on of the Hammett acidity function of 
cid with that of hydrofluoric 
licates that sulfuric acid is stronger 
ofiuoric acid over the commercial 


alkylation range of water contents (Fig. 3). 
However, the solubility of isobutane in hydro- 
fluoric acid** is considerably higher than in the 
sulfuric acid (Table 14). These differences in 
acid properties can reconcile, to a large extent, 
the observed differences between alkylates pro- 
duced by the different catalysts. 

In general, hydrofluoric acid, because of its 
higher isobutane solubility and lower acidity, 
produces alkylates containing more 2, 2, 4-tri- 
methylpentane in the octane fraction than does 
sulfuric acid. The high solubility of isobutane 
in hydrofluoric acid facilitates hydride-ion 
transfer reactions which form t-butyl carbo- 
nium ions. Thus, isobutene formed by the loss 
of a proton from a t-buty] carbonium ion (re- 
verse of Reaction Type 1) gives rise to 2, 2, 4- 
trimethylpentane as a primary product when it 
adds to a t-butyl carbonium ion. 

Contact times in the range of 20 to 30 min 
are used with sulfuric acid and 8 to 20 min with 
hydrofluoric acid catalyst.*’ Shorter contact 
times in the latter case are a consequence of 
more favorable hydride-ion transfer rates. 
While relatively high temperatures are permis- 
sible in the hydrofluoric acid process (75 to 
100 F), increased temperature in the sulfuric 
acid process favors (1) the formation of stable 
acid so'uble compounds which increases catalyst 
censumption and (2) isomerization and poly- 
merization reactions which reduce alkylate 
quality. Also, oxidation of olefins and forma- 
tion of SO, occurs at high temperatures in sul- 
furic acid systems." 


Physical Properties 


The differences between the physical prop- 
erties of sulfuric acid and hydrofluoric acid 
(Table 13) are largely responsible for the im- 
portant physical differences in the alkylation 
systems employing these catalysts. The higher 





Effect of 1-Butene Contact with HF 
or to Alkylation with HF.” 
ture = 68 F; Residence Time = 5 min) 


1-butene 2-butene 
No Yes No 
20.7 47. 18.3 
11.0 4 
25.0 45. 45.1 
43.3 0 0 


7 
7. 6.6 
5 


100.0 100.0 100.0 


iffect of Water on Liquid Solubility 
f Isobutane in H,SO, at 56F. 


sO Wt ©, Isobutane in acid 
0.10 
0.070 
9.040 





Table 14. Catalyst Properties. 


HF 


Molecular weight 20.01 
Boiling point, F 66.9 
Freezing point, F 117 
98°% acid 
Specific gravity 0.99 
(0.256 (32 | 33 (59 F) 
8.1 (80 F) 55 (68 F 
0.84 (30 F 0.33 (68 F 


Viscosity, ep 
Surface tension, dynes/cm 
Specific heat, Btu/lb/F 


Hammett acidity (-Ho) at 77 F 10.0 11.1 
98% acid at 77 F 8.9 9.4 
Dielectric constant 84 (32 F 114 (68 F) 

Liquid solubility, wt °; 
i-CyHyo in 100% acid at 80 F 2.7 
i-C, Hy in 99.5% acid at 56 F 
HF in i-C,Hyo at 80 F ().44 
HF in C;Hg at 80 F 0.90 
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viscosity, higher density, higher surface ten- 
sion and lower isobutane solubility of sulfuric 
acid make mixing and isobutane transfer a 
more formidable task than with hydrofluoric 
acid as catalyst. The consequence of these dif- 
ferences will be covered in the mixing and mass 
transfer section. The low boiling point and 
good temperature stability of hydrofluoric acid 
give rise to another important process differ- 
ence, viz., catalyst regeneration by distillation. 
Additionally, other distinctions arise from the 
high solubility of hydrofluoric acid in hydro- 
carbons and hydrocarbons in hydrofluoric acid. 
The effects these differences in physical prop- 
erties have on operations are covered in the 
section on reactor systems. 


Effects of Acid Composition 


The acid loses its utility when its activity is 
no longer suflicient to maintain carbonium ions 
at a minimum concentration required for alky- 
lation reactions to occur at rates such that the 
net accumulation of olefinic material in acid is 
small. Below this minimum permissible catalyst 
activity, olefin buildup in acid is rapid and 
causes rapid activity decline and increased 
polymerization (acid runaway). Minimum acid 
consumption is normally obtained by maintain- 
ing dropout acid strength slightly above the 


permissible minimum. Water decreases acid 
activity about three to five times faster than 
does acid dilution resulting from organic con- 
tent.” The presence of organic material in sul- 
furie acid, is, in fact, reported to enhance the 
solubility of isobutane in the acid and improve 
the selectivitv?* for primary product. Acid nor- 
mally becomes spent not by water accumulation 
but rather by formation of acid-soluble hydro- 
carbon reaction products.’"** This is true, of 
course, only if feed streams are relatively dry. 

A lower titratable acidity can be used for 
dropout acid if water content of makeup acid is 
reduced.** It is also reported that a lower drop- 
out acidity can be used if the olefinic feed is 
isobutene rich.** There is, however, a disad- 
vantage in using sulfuric acid above 100°. 
titratable acidity since the excess sulfur tri- 
oxide undergoes oxidation reactions with hydro- 
carbons and thereby increases acid consumption 
rather than reducing it. Makeup acids of 98 to 
100 wt % H.SO, and 99.5% HF titratable 
acidity are reported to give the best re- 


92 


sults.23. 35 


Part 2, appearing in January, will discuss: effect 
of variables on alkylate properties; mixing and mass 
transfer; reactor systems; plant operations; instru- 
ments and controls; and corrosion. References also 
will appear in the final part. 
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Dr. Charles R. Cupit, research engineer at Shell 
Oil Co.’s Houston, Tex., research laboratory, has 
been in the catalytic process research group doing 
research in catalysis and reaction mechanisms since 
November 1959. He has concentrated largely in the 
field of alkylation. Cupit received his BSChE degree 
from Mississippi State College and was awarded 
MSChE and PhD degrees from the University of 
Illinois. He was an instructor in chemical engineer- 
ing at the University of Illinois for one year before 
going with Shell in 1958. He served for about 1% 
years in Shell’s engineering research group doing 
research on problems in mass transfer and reaction 
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Alpha Chi Sigma. 

Dr. John E. Gwyn, research engineer at Shell’s 
Houston research laboratory, has concentrated on 
reactor mechanics, primarily in alkylation since 
joining the engineering research group in Novem- 
ber 1956. A registered professional engineer in the 
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State of Texas, Gwyn holds a BSChE from Univer- 
sity of Colerado: and MSChE and PhD degrees from 
University of Wisconsin. He served as a research 
assistant and associate for about 2'4 years while 
at the University of Wisconsin, going with Shell as 
a research engineer in 1955. He is a full member 
of AIChE and also holds membership in ACS, the 
Texas and National Societies of Professional Engi 
neers and the Instrument Society of America. 

Eric C. Jernigan, research engineer at Shell’s 
Houston research laboratory, has been primarily 
concerned with catalytic cracking, catalytic reform- 
ing and alkylation since joining Shell in 1954. Alky 
lation experience ranges from process development 
and engineering studies on commercial units to fun- 
damental studies. His field of interest now includes 
mathematical techniques as applied to digital com- 
puters. Jernigan received a BSChE degree from the 
University of Alabama in 1954 and is a member of 
AIChE. 
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by Arthur J. Makris 


How to Save Money With 
Heat Exchanger Design Variables 


| switch from original design specifi- 
vhen you buy heat exchangers and 
it money ahead? 
question is difficult to answer because 
ise is different, but a base case will 
design changes that can be made 
compare dollar savings that can be 


Estimating Data 


ating data in the following group of 
based on exchangers having the same 
acing and using average nozzle sizes 
group of exchangers, starting with 
les on the smallest size and gradually 
ip to 10-in. nozzles on the largest sizes. 
e prices are based on industry average 
and do not represent the selling prices 
rticular shop. Prices are FOB factory. 
3 and 5 are based on %4-in. OD by 
average welded tubes, SA-214 specifi- 
nstalled in an all-steel exchanger fabri- 
TEMA “R” standards and ASME code 
Fig. 4 can be used with Fig. 1, 2, and 
the extra for using 34 in. OD by 
average admiralty tubes and naval 
ass tubesheets. 
at by using the required surface the 
size can be accurately determined 
respective curves. Size and exchanger 
n standard TEMA designations. 


type AES, size 29-240, (300 Ib/300 Ib 
0 extrapolation) 
Price $ 9,000 
bes extra 0.85/sq ft x 2600 sq ft 2210 
1d tubesheets 640 
rice FOB factory $11,850 
freight, Houston to Beaumont, 
f selling price) $ 237 


e, F/A (100 miles) $12,087 


Freight should be added to the selling prices. 
However, a quick rough estimate can be made 
by adding 2% to the selling prices. 


Pricing Example 


Item 1— 2600 sq ft, 34-in. OD by 16 Bweg, 
20-ft adm unit, 15/16 in. triangular pitch, shell 
designed for 300 Ib and tubes 150 lb. 

Design variables can be handled best if 
divided into two general categories, mechanical 
and process. 

Mechanical variables are type of construction, 
tube length and tube pitch. 

Process variables are pressure drop, fluid 
selection, temperature approach, MTD and 
mass, fouling factors and design pressure. 


Type of Construction 


Comparison is of 20-ft tube lengths for a 
floating head exchanger, TEMA Type AES with 
a U-tube exchanger, TEMA Type AEU. AIll- 
steel exchanger, tubes on a 1-in. sq pitch, 300 
Ib/300 Ib. 

This is a good example of why it is not a 
good practice to quote a general savings for 
using U-tube construction instead of floating 
head type. The saving varies from approxi- 
mately 25% for a 10-in. unit to 6% for a 47-in. 
unit. To obtain percentage of savings for the 
entire range, a 10-in. unit (155 sq ft), a 23-in. 


Gross Type Type Dollar Percent 
surface, sq ft AES AEU savings savings 
155 $ 2,350 $ 1,770 $ 580 24.7 

1250 5,800 4,950 850 14.65 
1540 6,750 5,850 900 13.35 
5800 18,300 17,200 1,100 6.00 


Totals $33,200 $29,770 $3,430 10.3 
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SELLING PRICE 


SELLING PRICE 


DOLLARS 


in thousands 
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FIG. 1. Floating head type heat exchanger; TEMA Class “R,” 
TEMA Type AES all-steel; tubes welded, 34 in. OD by 14 Bwg 
average by 20 ft long, 15/16-in. triangular pitch; one-pass shell 
and four-pass tubes. 


DOLLARS 
in thousands 


30 
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150/1502 
300/300 + 
450/450 + 
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GROSS SURFACE 
FIG. 2. Floating head type heat exchanger; TEMA Class “R,” 


Type AES all-steel; tubes welded, 34 in. OD by 14 Bwg average by 
16 ft long, 1-in. sq pitch; one-pass shell and four-pass tubes. 





150/150 
300/300 + 
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SELLING PRICE 
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steel 
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pe 


3. Floating head 


exchanger; 


EMA Class ‘‘R,”’ 
EMA Type AES all- 


- tubes welded, 34 
OD 


by 14 Bwg 


average by 20 ft long, 


l 


pa ~ 


ry: 
Dz 


l 


SS 


n. 


t 


sq pitch; one- os 


shelland four- 


ibes 


1500 sq ft), a 25-in. unit (1540 sq ft) 


in. unit (5800 sq ft) were used. The 


ge of savings will also vary with design 


being greater at pressures above 300 
ind lower for pressures below 300 lb. 


particular job with all large units the 


na not 


might be 10%. For some people who 


general figure it is suggested that 


ised 


Tube Length 


ver the tube length, the more econo- 
exchanger. This is not so much a case 
in the construction, but more in 
lesign rates realized by using longer 
course the increase in service rate 
baffled exchangers such as product 
to isothermal condensers or 


e below is a comparison of 16-ft tubes 
tubes installed on a 1-in. sq pitch, 


floating head exchanger, Type AES. 


Percent 
savings 


Selling price Dollar 
ift AES—20 ft savings 
$ 2,350 $ 

5,800 

6,750 

18,300 


ng price 
g pri 


300 
350 


4.92 
4.93 


$33,200 $650 1.92 


ie for the 20-ft unit is probably a 
ror. Remembering that all units have 


300 400 500 6 7 8 9 1,000 


2,000 3,000 40005 67 8 9% 10,000 


FT* GROSS SURFACE 


the same baffle spacing, the percentage savings 
is not indicated in the large unit and the small 
unit. The average percentage of savings is only 
2%. However, when you consider that with the 
baffled exchanger the increased transfer rates 
will result in less surface being required, it 
could be safely assumed that the savings will 
be approximately 7% for using 20-ft tube 
lengths instead of 16-ft. 


Tube Pitch 


The table below is a comparison of 1-in. sq 
pitch with a 15/16-in. triangular pitch in a 
20-ft, Type AES, all-steel, 300 lb unit. 


Dollar 
savings 


Gross 
surface, sq ft 


Percent 
savings 


Type 
AES 
20 ft 1 in. sq. 
155 $2,350 
1250 5,800 
1540 6,750 
5800 18,300 


Type 
AES 
20 ft 154 in, tri 
$ 2,270 $ 
5,150 
6,020 
16,600 


80) 
650 
730 

1,700 


3.4 
11.2 
10.8 

9.3 


Totals $33,200 $3,160 9.52 


$30,040 


Pressure Drop 


The heat transfer coefficient of a baffled liquid 
or vapor is directly proportional to the 0.6 
power of the Reynolds number, which is directly 
proportional to the velocity. The pressure drop 
is directly proportional to the square of the 
velocity. From this we can assume that the 
greater the pressure drop used in the design 
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STRATCO 
EFFLUENT REFRIGERATION ALKYLATION 


e Best Economics 

e Highest Alkylate Quality 

e Lowest Acid Consumption 

e Easiest Mechanical Operation 
e Least Reboiler Fouling 


* Licensed by Stratford Engineering Corporation 


PETROLEUM REFINING ENGINEERS 


STRATFORD 
ENGINEERING 
CORPORATION 


4601 Madison Avenue Kansas City 12, Missouri 


REPRESENTATIVES 


D. D. Foster Co., Pittsburgh, Pa. Lester Oberholtz, Los Angeles The Rawson Co., Inc., Baton Rouge 
D. D. Foster Co., S. Charleston, W. Va. Rawson-Houlihan Co., Inc., Houston F. J. McConnell Co., New York 
Rawson-Houlihan Co., Inc., Beaumont, Texas 
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exc 


Pia 


hanger, the higher the transfer rate 


does not apply to isothermal condensers 
zers. Also the higher the velocities in 


hanger, the lower the fouling buildup. 


rly evaluate the saving that can be 


from using more pressure drop, the 


; for the increased head must be con- 


a curve illustrating service rate vs 


drop for a 150 Ib/150 lb lean oil cooler, 


PLit 


90 by 


lean oil in the shell and using admir- 


ma 15/16-in. triangular pitch. Total 
0.004. 


example below illustrates the savings 


re realized by using more pressure 


Q Corr. Surface Cost 
Btu/hr MTDF sqft 
17,280,000 40.8 4460 


17,280,000 10.8 3730 


$16,750 
14,400 


$ 2,350 


Savings: 


imple illustrates how it is possible to 
using 5 lb more pressure drop 
oil cooler. It is generally good prac- 
»w about 10 lb of pressure drop shell 
most optimum design. In the above 
the service required three shells it 
good practice to allow 25 to 30 Ib 


lrop instead of 5 lb. The process engi- 


d rough out his surface requirements 
ting the pressure drop limitations. 


Fluid Selection 


stion of which stream to put in the 


and which stream to put in the tube- 


De 


| be given careful consideration. Gen- 


aking, the fluid with the highest vis- 


t the flow temperature will give a higher 
ate if put in the shell side. Of course 


ess stream is quite corrosive it may 


ractical to put it in the tubeside. 


cases, however, especially if the high 


luid is in viscous flow in the tubeside, 


‘ost may be double of what the cost 
’ the viscous fluid is exchanged on 
or very high pressures it is more 
to put the process fluid on the tube- 


ise U-tubes. With a floating head type 


vings will not be as great. 


example of fluid selection is as 


; 


fluid, 337,600 lb/hr of 32.8 API crude 
from 100 F to 192 F using 50 Ib 


+—N.R.B. CLAD 
TUBESHEETS 
(TUBESIDE) 


DOLLARS 


SOLID NRB TUBESHEETS | 

25" 30" 35" 40" s 

SHELL ILD 
FIG. 4. Extras for solid NRB and NRB 
clad tubesheets for floating head ex- 
changers (add to selling price from 
Fig. 1, 2 and 3). For *4 in. OD by 16 
Bwg average admiralty tubes add 85¢ 
per sq ft surface). 


saturated steam. The duty is 16,000,000 Btu/hr 
and the corrected MTD is 147 F. With crude oil 
in the tubeside the fluid is in viscous flow, as 
the viscosity is 6 centipoise at the average tem- 
perature and only 8 lb pressure drop is allowed. 
With the crude oil on the shell side, the tube 
flow pattern gives a high transfer rate as the 
crude is constantly being mixed by crossing the 
tubes. 

The table below is a comparison of the serv- 
ice rate for an 8 lb pressure drop. With the crude 
oil in the shellside and using U-tubes on a 
l-in. sq pitch, the service rate is 78.5. With the 
crude oil in the tubeside using a floating head 
unit and the tubes on a 15/16-in. triangular 
pitch, the service rate is only 28.0. 


Crude oil, Exchanged in: Shell Tubes 
Pitch 1-in. sq 1846-in. tri. 
MTD (F) 147 147 
U (Btu/hr-sq ft-F) 78.5 28.0 
Q (Btu/hr) 16,000,000 16,000,000 
Pressure drop 8 lb 8 lb 
Effective surface, sq ft 1,390 3,885 
Unit type (150 Ib 150 Ib) AEU AES 
Unit size 23,240 35,240 
Selling price $5,000 $11,000 


Temperature Approach 


The most inefficient design results where 
there are small quantities of fluid and a small 
MTD, with a large temperature cross, where it 
is necessary to be in true counter-current flow 
using many shells in series. This is true of the 
charge-effluent type exchangers, charge-bottoms 
exchangers and gas-gas exchangers. 

However, at times there are temperature 
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5200 PSIG—54” Diameter—Removable Bundle 


ES 





for W. R. Grace & Co. 


Ammonia-Urea Plant 


y Vo Gt 


This water cooled, high pressure, NH; Condenser is 
installed in the W. R. Grace & Co., Nitrogen Products 
Division Ammonia-Urea Plant, Memphis, Tennessee. 
It was selected by the Chemical Construction Corpora- 
tion, one of the top designers and constructors of 
chemical plants, and is designed for 5200 psig at 450°F. 
to condense NH; from a synthesis gas mixture. 
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Vogt engineers are available to help develop the right 
equipment to meet the problems peculiar to your plant 
processes, without obligation. 


HENRY VOGT MACHINE CO. | quem bulletin He-8 
P.O. Box 1918, Louisville 1, Ky. ‘ Describes | stondend 


and 
SALES OFFICES: Camden, N.J. * Charleston, W.Va. ies heat exchangers 
Chicago * Cleveland * Dallas * Los Angeles . r and is available upon 
New Orleans * New York * San Francisco * Seattle “e el request iddress 
St. Louis tian Dept. 24A-XPC 


7) For Direct Long Distance to Lovisville dial. 502 ME 4-9411 


HEAT TRANSFER EQUIPMENT 
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These 122 Ingersoll-Rand centrifugal pumps 


at new grass-roots” refinery 
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will handle a variety of requirements 


l n Pa nN a mM a To handle 50,000 barrels of crude per day, and convert it to high octane 
: gasoline takes a lot of pump power. In fact, at Refineria Panama, S.A., 


the all-new “grass-roots” refinery being designed and built by Bechtel 
organization for Continental Oil Company and National Bulk Carriers, 
Inc., it will take 122 centrifugal pumps of 51 different types and sizes — 
all supplied by Ingersoll-Rand. 

This refinery will also have four I-R reciprocating compressors for 
process and instrument air service and a 7-stage I-R centrifugal com- 
pressor for recycle gas compression. 

Call in your Ingersoll-Rand engineer. He has the world’s largest 
pump line and the most comprehensive compressor experience at his 
disposal. 


Ingersoll -Rand. 


11 Broadway, New York 4, N.Y. 
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FIG. 5. U-tube type 
heat exchanger, 
TEMA Class “R,”’ 
Type AEU all-steel; 
tubes welded, %4 in. 
OD by 14 Bwg aver- 
age by 20 ft straight 
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ength, 1-in. sq pitch; 
one-pass shell and 
four-pass tubes. 


water cooled items where the tem- 
cross is small. If the product is cooled 
’ higher level, one could get by with 
nstead of two shells. 
llustrated in the example of a product 
th these specifications: 
OD by 16 Bwg, Adm Tubes, 15/16-in. 
pitch, 20 ft long, 150 1b/150 Ib. 


300 400 500 6 7 891,000 2,000 





a ae 13 
3,000 4.000 5 6 7 8 9 10,000 


FT’ GROSS SURFACE 


temperature range, being exchanged with a 
small volume with a long temperature range. 
An example of this is a high temperature con- 
denser being cooled with water. When this 
occurs the process designer should consider 
cooling with air or some other process stream. 


Fouling Factors 


Two shells 
250 to 110 F 
9) to 120 F 
56.0 F 
10,000,000 
100 

1785 

AES 

2) 19-240 


One shell 
250 to 120 F 
90 to 120 F 
54.5 F 
9,400,000 
100 

1765 

AES 

(1) 25-240 


The selecting of fouling factors should be 
done carefully. “TEMA Standards,” 1959 edi- 
tion, Section 8, pages 58-62, gives the subject 
good treatment. 

It is interesting to compare fouling vs cost. 
For a propane condenser being cooled with 


$9940* $7925 


MTD and Mass 


the most difficult process design var- 
aluate. A large MTD — in excess of 
venerally results in a poorly designed 
design problem becomes one of fluid 
and pressure drop and not so much 
transfer. The resulting design is gen- 
short unit with possible divided flow 
ellside and single pass on the tubeside. 
MTD’s should be used with low trans- 
aterials while high transfer coeffi- 
terial should have low MTD’s. 
ften a poor design results from a 
me of process material, with a short 


water one should use a shellside coefficient of 
300 for isothermal condensation. If the water 


Resistance 
0.00100 
0.00333 
0.00433 


Coefficient 
Ht 1000 
Hs 300 
U Clean 931 


Includes metal resistance 


Ue 220 0.00455 

Case | Case 2 Case 3 
0.00455 0.00455 0.00455 
Shell fouling tf, 0.00050 0.00100 0.00150 
Tube fouling Rfe 0.00100 0.00200 0.0030 
R total 00605 0.00755 00905 
U service 

(Btu/hr-ft-F 165 132 110 
Q (Btu/hr 10,000,000 10,000,000 10,000,000 
MTD (F) 20 20 20 
Surface (sq ft 3030 3800 4550 
Type AES AES AES 
Size ('5¢-in. 31-240 35-240 38-240 
Cost (300 Ib/150 Ib $13,380 $16,110 $18,630 


Clean resistance Re 
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Du Pont Pnoloune News 


Number 111 in a series of bulletins for the Petroleum Industry 


NOVEMBER «+ DECEMBER 1961 


WHICH ANTIKNOCK for standard, compact 
and economy cars; low or high compression; 
stick-shift or automatic transmission; 4, 6 or 
8 cylinders — straight or V; research, motor 
or road octane rating? Like today’s super 
highways, there is a road to almost every 
destination. The problem is WHICH ONE? 


Finding a path through today’s antiknock maze 


A recent Du Pont study showed one refiner how he could save $19 per 
1,000 barrels of regular gasoline and $64 on premium by changing 
antiknocks. 
Another could save $15 on regular and $20 on premium. 
The Du Pont studies that made these success stories possible may 
help you sort out the variables that control antiknock selection today, 
yielding the octane rating you want at the lowest price possible. 


Wilmington, Del.: The Du Pont Petro- 
leum Laboratory is currently in the 
midst of a continuing program compar- 
ing the antiknock performance of 
TML, TETRAMIX* lead alkyl mixtures 
and TEL in a variety of fuels 

These studies have already paid off 
for a number of refiners, by showing 
which of the many available antiknocks 
can do the best job of octane improve- 
ment per dollar spent. 

As refiners are well aware, the per 
formance of the “new” antiknocks 
varies greatly from fuel to fuel and 
from engine to engine. Road octane 
values can differ greatly from Research 
and Motor octane results. Conse 
quently, a full testing program must be 
conducted on every fuel before the re- 
finer can safely say, “This antiknock is 
best for my fuels.” 


Trade Mark 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E 


Du Pont’s continuing research pro- 
vides such assistance 


PROBLEM: How Voiatile? 

The gasoline you sell to the driver of 
a stick-shift, 4-cylinder compact may 
need a different antiknock than that 
used in an automatic transmission V-8. 
The Du Pont study has thrown dra- 
matic light on the significance of the 
differences in volatility of TML, 
“TETRAMIX” and TEL—and the need 
for greater volatility in the fuel distri- 
bution systems of certain groups of 
cars. TML and “TETRAMIX” are more 
volatile than TEL, and have clear-cut 
advantages in attaining desired Road 
Octane values in such automobiles. 


PROBLEM: What Concentration? 
Further results of our studies show 


I. du Pont de Nemours & Company (Inc 


that, of the new antiknocks, TML is 
generally most useful in manual trans 

mission cars with fuels having low 
front end octane quality. ““TETRAMIX”’ 
provides advantages over TEL in a 
variety of fuels, its advantage increas 

ing at higher octane and lead levels and 
higher aromatic contents 


PROBLEM: How Many Dollars? 

Out of all this research comes the 
practical advantage of learning exactly 
which antiknock will work best in your 
fuel on the basis of overall cost. As a 
rule, the study indicates that TEL is 
still the most economical antiknock 
with respect to both Research and Road 
octane number in most fuels, with 
“TETRAMIX” proving best for a signifi 
cant number of fuels and TML winning 
out in isolated cases 


More Details Available 

Our Petroleum Laboratory is pre 
pared to share this study with oil 
refiners and marketers, and to work in 
dividually with you on choosing the 
most economical antiknock for your 
fuel. For further details, contact your 
Du Pont representative. 


Computers speed research and results: 
This computer complex at the Du Pont 
Petroleum Laboratory is an integral 
component of many of our basic re- 
search studies, such as the effect of 
various additives on combustion cham 
ber flame speed. By encoding and re 
cording directly from the equipment 
under test, a great mass of test data is 
rapidly analyzed. From these data 
stem experience in the way fuel com 
position variables affect performance 
and economy 


OVER > 
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AENDLE is Head of the En- 
Division, Du Pont Petroleum 


ed Du Pont in 1944. One of 
gnments was development 
rease thickeners. In 1950, 
the Company’s Experi- 
in Wilmington. Two 

he moved again — this time 
earch analyst in the then 
ction of the Petroleum 
sion. In 1955, Dick be- 

to the Additive Sales 

in 1956, was named 
itives, of our Mid-Con- 

f ip. A two year stint as 
Manager, Eastern Region 
1958. He came to the 
in early 1960, to head 

| Division. Later that same 
ed his present responsi- 


lication of the breadth of 
search was contained in 
hia Section-ACS talk he 
h on “New Lead Anti- 
1 report of a continuing 
gram conducted by his 


1 graduate of MIT. He and 
in Wilmington. 


New Product Bulletin 


descril DMA-4, DuPont’s multi- 
- itive 
press, this new bulletin 
formation on the char- 
functions of this versa- 
iditive 

letergency is perhaps 
ng performance value 
DMA-4. It cleans car- 
eps them clean. You'll 
various test results in 

DMA-4 also offers: 
ng properties. DMA-4 
rotective film that makes 
ates and other internal 


How to make a 
little change — 
or a BIG one— 
in a refinery 


We occasionally like to point with pride 
to accomplishments of our various 
petroleum services, such as the time 
we helped a refiner realize an addi- 
tional dollar on every barrel of a com- 
ponent by suggesting a change in its 
end use. 

A recent by-product in Du Pont 
linear programming is taking us into 
the area of helping refiners to evaluate 
capital equipment changes, in addition 
to the more common studies of proc- 
esses and components. 

For example: not long ago, a refiner 
asked us to weigh the pros and cons of 
his adding an alkylation unit. In an- 


LIN UM 


? 7. t yy lp . y 
Sa) if}, ae 


other case, the equipment in question 
was a coker. 

In both cases, we were able to help 
by combining the refining experience 
of our people plus the mathematical 
capacity of the most modern electronic 
computers, to analyze the complete 
refinery and then evaluate the relative 
economic effects of making changes in 
process or equipment. 

Such use of linear studies is a natural 
outgrowth of our basic investigations 
of blending, inventory and other re- 
fining problems. 

Your Du Pont representative will be 
glad to tell you more about the advan- 
tages of Du Pont linear programming. 


TELEPHONE NUMBERS FOR SALES OFFICES 


Area Telephone 
Code* No. 
Chicago 3, Illinois— 
8 S. Michigan Ave. 
Houston 2, Texas— 
702 Bank of Commerce Bldg 713 CA 5-1151 
Los Angeles 17, California— 
612 S. Flower St. 213 MA 4-1354 
New York 20, New York— 
45 Rockefeller Plaza 212 CO 5-2342 
Philadelphia 2, Pennsylvania— 
3 Penn Center Plaza 215 LO 8-3531 
Pittsburgh 22, Pennsylvania— 
One Gateway Center AT 1-2923 
San Francisco 4, California— 
111 Sutter St. 


312 RA 6-8630 


Area Telephone 
Code* No. 
Seattle 3, Washington— 
4003 Aurora Avenue, North 206 ME 2-6977 
Tulsa 19, Oklahoma— 
1811 South Baltimore Ave. 918 LU 3-8581 
Canada , 
Toronto 12, Ontario— 
Du Pont of Canada, Limited 
Petroleum Chemicals, 
85 Eglinton Avenue, East 416 HU 1-6461 
Other Countries 
Wilmington 98, Delaware— 
Organic Chemicals Department 
Export, 7451 Nemours Building 
Petroleum Chemicals Division 302 PR 4-5009 


*for Long Distance Dialing 














surfaces water repellent, thus pre- 
venting stalling due to ice forma- 
tion on cool, damp days. 
Rust prevention. The protective 
film also protects metal surfaces 
(engine parts as well as pipelines 
and storage tanks) from corrosion. 
e Phosphorus credit. DMA-4 con- 
tains phosphorus compounds of 
the type helpful in suppressing 
surface ignition and spark plug 
fouling caused by combustion 
chamber deposits. The concentra- 
tion of other phosphorus additives 


can, therefore, be reduced propor- 
tionately to obtain minimum treat- 
ing costs. 
For a copy of this useful new bul- 
letin, contact your Du Pont Petroleum 
Chemicals representative. 
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Better Things for Better Living 
through Chemistry 


Pont Antiknocks and other Petroleum Additives 


DVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. I. du Pont de Nemours & Company (Inc.) 


Printed in U.S.A. 





and the water is either heated to sa 
more water is used. Also, pinching dov 
water causes low water velocities v 
cause rapid fouling. A good fouling facto 
accurate fouling factor. 


Design Pressure 


Normally the highest design pressur¢ 
be put in the tubeside of an exchanger 
tube construction should be used. 
Quite often for high pressure str 
streams where high temperatures are in 
the stream if exchanged on the shellsice 
require a heavier gage tube than one no! 
woud consider due to the low value of th 
lapsing pressure. The ratio of collapsing 
sures to bursting pressure is about 2:1 
example a %4-in. OD by 14 Bweg avg, welded 
tube, SA-214 in the temperature range of 
FIG. §. Lean oil cooler: service rate to 650 F is good for an external pressurs 
shellside pressure drop; floating head 1150 lb while the internal pressure is 2428 
init, TEMA Type AES; tubes 4 
OD by 20 ft long, 15/16-in. triangular 
tube pitch; one-pass shell and four-pass 


| 
pes 


in 


setter Service Possible 
These examples are probably extreme cases 
of how design variables affect cost of heat ex 
changers. However, the basic principles, if con- 
scientiously applied, will in most cases result 
velocity in the tubes is 4 to 5 ft/sec., one could considerable savings without compromising 
use a tubeside coefficient of 1000. performance and quality. 

This exampie illustrates quite clearly the It is hoped that, by this presentation of the 
effect of selecting fouling factors on the cost design variables and the effect on the ultimate 
of a heat exchanger. The effect of fouling on selling price of heat exchangers, many alternat: 
the initial cost is greatest on high U-value designs can be eliminated. The practice of de- 
exchangers such as steam condensers and be- signing and pricing alternate selections ji 
comes very small on low coefficient units such wasteful and in most cases unnecessar\ 
as crude to crude exchangers. By reducing the number of alternate 

Fouling factors are difficult to determine and tions the vendors are required to quote, 
should be based on experience. Haphazard buyer of heat exchangers can hope to impr 
guessing can be quite costly. Most heat exchan- the service on his inquiries. 
ger complaints that cannot be traced to an error 
in calculation are resolved back to fouling. The 
heat exchanger vendor does not and should not 
recommend fouling factors. The clean rate About the Author 


quoted is your guarantee of what can be calcu- Arthur J. Makris, a 
. engineer for Alco Prod 
rate and the clean rate is the fouling available. Inc., has served in 


lated and the differences between the service 


TEMA standards, in my opinion, are a good rating, field service an 
guide for selecting fouling factors, but the most xchanger Sales. He re 


— ' , his BS in Chemical 
reliable source of fouling information is per- — > 
é 2 : 1] ‘ ve F neering from Newa! 
formance data. t IS well to be cautious In lege of Engineering 
selecting fouling factors because too small : Makris taught el 


value will necessitate frequent cleaning of a during 414 years in t 


unit while too large a fouling factor will result Force, then joined 
. States Petroleum 


in an overdesigned unit which also has its ; : ; 
now Signal Oil and Gas Co.) as a proce 


; . engineer. He is a member of the Process H« 
A good example of this is water cooled items changer Society. 
where the surface is too large for the service 3 


ovroblems. 


Petro/Chem Engineer December 1961 





What to Consider 


H... is information on a number of special 

fractionator tray design problems seldom dis- 
cussed in previous engineering literature. 

These include corrections for high pressure 

operation, designing for the possibility of oper- 

with two liquid phases, the problem of 

nts, selection of the right bubble cap, 

of performance envelope curves and modifi- 
tions to improve efficiency and capacity. 


High Vapor Density 


in calculation of the hydraulics of bubble and 
perforated trays, density of the vapor is neg- 
lected when compared with density of the liquid. 
This procedure is satisfactory until the column 
conditior approach the critical point or where 
he: entrainment is experienced. If a correc- 
tior not made for the vapor density in these 
case the trays are apt to prime before the 
design load is reached. 

following equations, easily derived by 
rnoulli’s theorem, are to be used when 

sity cannot be neglected: 


weir formula: 


/ Q 2%, . ‘ 
( 2.98 c) = a) 


tched weir not full of liquid: 


({_ Qh, )* (- pi —)" 
1.111, pi— pgs (2) 


tched weir completely full of liquid: 
x 
1.19 =" [h,6/?— (h,—h,)5/2] (8) 


nerged welr: 


\i, 


q(—? ) ‘= 2.98 lyh, 
\ pl Pg 
1.5(hy, +h, + A—h, )J 
d gradient? (bubble trays) : 


1 + 0.2587)% Q ( pl )*= 
2.4C, 1, Pl — Pg 


| 3 (3 -1) +7535 | 


8r [d, + S(a—1)] t 


Liquid gradient® (perforated trays) : 
‘ (* —te) ~ 0.05 (3b + hy) * pe QZ, 
a pl e\'< ( bh; 4 pl 
Free height in downcomer (bubble tray) : 


F’=t— (2h, +h, +h, + A) 
— (hn, +h, + 0.5 / ) ( pr ) ; >» @ 


Pl ~ Pe 


(6) 


Free height in downcomer (perforated tray) : 
F’ = t— (h, + 2h, + h, + A) 


(hp + h, + 0.5 ( 2 ) 
Pi” Pe 


Total tray pressure drop (bubble tray) : 
h, = (h, + h, + h, + 0.5 A) 


+ +h, —b,. ~h, 


Total tray pressure drop (perforated tray) : 
hy = (hy, + hp + h, + 0.5 A) 
+ (t—h,, —h,) £8 
° a“ 
Froth height?: 


2, (—P« 2.53F? + 1.89h, —1.6 . (11) 
Pl 4 
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Part 3, Special Factors by James A. Davies and Dr. Kenneth F. Gordon 


in Your Tray Design 


Note there are three effects of high vapor 
density — effect on the individual factors such 
as head over the wier and liquid gradient, 
effect on entrainment and effect on the free 
height in the downcomer. The first two effects 
tend to decrease the free height in the down- 
comer rapidly since they increase some individ- 
ual terms in the equation for the free height. 
Then, in addition, the equation itself is cor- 
rected. 


Design for Two Liquid Phases 


Special care must be exercised in tray design 
when there is possibility of operating with two 
liquid phases. Usually there is enough agitation 
on the tray to prevent a complete separation of 
the two phases there. However, it is possible to 
provide drawoffs for the heavy phase directly 
on the deck and thus remove an appreciable part 
of it. This has been done with water from a 
hydrocarbon system. Drawoffs located at the 
bottom of the downcomer, of course, would 
preferentially draw off the heavy phase first. 

There are two dangerous situations present 
when operating with two liquid phases: 


BAFFLE 


LIGHT PHASE 


OVERFLOW——1 
WEIR HEAVY PHASE 

















= 
HEAVY PHASE 


FIG. 8b 
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1. An unexpected, small amount of light 
phase may appear and segregate in the down- 
comer. It will be the continuous phase from the 
liquid level down to the bottom of the downflow 
baffle. Since its gravity is lighter than that of 
the heavy phase which was the basis used in 
the tray design, the liquid level in the down- 
comer will be higher than with only the normal 
heavy phase present and may be sufficiently 
high to cause flooding. 

If there is possibility of a second light phase 
occurring, the flooding limit should be checked 
to establish existence only of light liquid in the 
downcomer and heavy liquid in the bubbling 
area. A light phase drawoff could be provided 
in the downcomer above the bottom of the 
downcomer baffle. The drawoff consists of a 
line going to a settling drum with an equalizing 
line back to the downcomer (see Fig. 7). 

The drawoff line should be low enough to 
be below the calculated clear liquid level in the 
downcomer, calculated as though only heavy 
phase were present. If all light phase production 
is removed, the heavy phase will rise to the level 
of the drawoff nozzle. 

2. A small amount of a heavy phase some- 























occurs. While this will not usually cause 

will be the principal liquid on the 

|| decrease tray efficiency by reducing 

nsfer from the vapor to the dispersed 

[t tends to increase tray pressure 

\lso, in the case of water forming 

rocarbon system, it will cause the 
ecome erratic or badly upset. 


stem in which there are two liquid 
continually mixed and separated 
be some fluctuation in flow rates of 
lual phases. Since the latent heat per 
ime for water is much higher than 
warbon, the tower will be operating 
inually changing local reflux loads. It 
ended always to draw the water off. 
shows two schemes. To reduce effect 
phase on tray efficiency and pres- 
a baffle could be provided in front 
erflow weir as shown on the sketch. 


Problem of Transients 


rarely operate under the steady state 
tions assumed in their design. This 
true when the fractionator is con- 
automatic instruments. Automatic 
is are continuously changing loads in 
» keep the load close to the set point. 
inging loads will result in a lowering 
ficiency and, if the changes are of suf- 
enitude, will result in a cyclic condi- 
tower. 
vers have been observed to flood or 
cyclical manner or to dump liquid 
ne risers cyclically. A reboiler taking 
he trap pan at the bottom tray will 
induce a eycle of the latter kind 
lump will be followed by a period of 
ency from the reboiler which in turn 
ther dump. 


been observed that these cyclical 

not have to be large in magnitude if 
iliciently rapid to cause seriously up- 
ns on the trays. For instance, the 
be operating well below the flood 

t can flood even though the maximum 
a cycle do not even approach the 
nsidious thing about these cycling 

s that they frequently go unnoticed. 
reful tray efficiency determination is 
sensitive recording instrument is 
the point where the cycle results in 
im changes in tray conditions, there 
othing to indicate a mildly cycling 


Very little is known about preventing or 
dampening column cycles. Some tray designers 
deliberately attempt to design a tray that will 
tend to dampen out fluctuations without being 
upset by them. For instance, a high dry pres- 
sure drop in perforated trays consistent with 
the allowable column pressure drop will tend 
to dampen out vapor fluctuations. 

A brief description of how to attempt to de- 
sign a bubble cap to dampen fluctuations is 
given under “Bubble Cap Design.’ However, 
the designer is groping in the dark since there 
is nv data available that allows him to design 
quantitatively a tray to dampen out certain 
severe fluctuations. He now must go on hunch 
and empiricism and with the hope he has done 
some good. 

It is hoped that the field of transients will 
be investigated in the near future. Some start 
already has been made in the area of systems 
analysis where the effects of changes in rates 
and compositions of the separation are being 
studied. However, to the authors’ knowledge, 
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only a little work is being carried out speci- 
fically to investigate the effect of transients 
on fractionating equipment capacity in this 
country although the American Institute of 
Chemical Engineers, through its research com- 
mittee, plans to study the process dynamics of 
complete distillation systems and their com- 
ponent parts. 

In tray design the effect of the acceleration 
or deceleration of the vapor passing through a 
tray needs to be determined. The changes in 
vapor another head term to Ber- 
noulli’s equation as follows: 
u l AD 
22 \ p ax g 
dx —f 


rate add 


Fe 
constant (12) 


The next to the last term on the left side can 
be either positive or negative. An acceleration 
is positive and tends to blow the liquid away 
from the caps or perforations. A deceleration, 
being negative, will tend to prevent vapor from 
passing. At some caps and perforations on a 


be 
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tray, a liquid will run back through (i.e. dump). 

There is considerably more entrainment in 
columns which exhibit vapor fluctuations. This 
effect also needs to be studied. 


Bubble Cap Design 


Bubble caps come in numerous sizes and 
shapes and reflect the whims and imagination 
of the designer. In the AIChE’s recent research 
program' a number of caps of various kinds of 
layouts were investigated, and these conclusions 


resulted: 


Small caps give slightly higher point effi- 
ciencies than large caps. 


Small caps give less back mixing than 
large caps. 

Small caps give less entrainment than 
large caps. 


Large cap spacing is preferable. 


High slot velocities give a slight improve- 
ment. 

There is no difference in efficiency with 
low or high skirt clearances. 


None of the above effects are appreciable 
and in general cap design has little to do 
with the tray efficiency. 


Small caps are more costly than large caps, 
but allow a more flexible design, especially for 
the smaller columns. Tunnel caps usually result 
in caps of several sizes being required on each 
tray, especially in the smaller column diameters. 
Round caps lend themselves more easily to 
standardization and The 
optimum size is about 41s in. 

The main consideration after the size is set 
is to determine lengths of slots and height of the 
riser. These should be set by pressure drop and 
transient considerations. A low pressure drop is 
desirable, but a good operating cap under tran- 
sient conditions is also desirable. 

At low vapor rates the vapor tends to pulsate. 
This is thought to be brought about by use of 
shallow slots that are flat at the ton. A highly 
tapered slot will offer a smaller area at low 
vapor rates and more pressure drop than will a 
short rectangular slot; hence, there will be 
less tendency to fluctuate. This means the slots 
should be over 1 in. in height and usually 114 
in. high. 

To minimize dumping it is desirable to have 
the top of the riser as high above the top of the 


ease of fabrication. 


231 





slots as practical. It is recommended that this 
distance be kept at a minimum of 1% in. with 
1 in. desirable for the larger caps. The skirt 
height will be dependent on amount of sediment 
expected on the tray deck and will vary from 
zero to 1% in. 


Performance Envelope Curves 


nits of performance for any given bub- 
may be expressed by a performance 
curve, Fig. 9. The limiting boundary 
self-explanatory and are described by 
yropriate equations and curves listed or 
to in Parts 1 and 2. Flooding occurs to 
of the line marked “downcomer capac- 
determined by Fig. 3 of Part 1. Poor 
istribution and generally unsatisfactory 
m occurs to the right of the line marked 
al listribution,” which is determined by 
the vapor distribution ratio, A /h,. 
tion inside the envelope is satisfactory, 
the maximum efficiency may not be 
| throughout the zone. A tray designer 
rn a tray so that all anticipated oper- 
ynditions will lie inside the envelope 
choosing different downcomer areas 
ing areas for a column of a fixed 
, the envelope curve can be shifted. For 
the curve may be shifted to the right 
and downwards by allowing for larger down- 
and less bubbling area. A minimum 
head « , in. is taken over the weir to insure 
prope juid distribution, even though the 
tray 1 not be quite level. 
ilar envelope curve is possible for per- 
avs (see Fig. 10). Here the weepage 
the place of the minimum slot veloc- 
apor distribution. In some unusual 
possible to have a vapor distribution 
n addition to the weepage limitation. 
im of 14 in. over the weir is recom- 
for perforated trays since the weir 
termines the liquid distribution of the 
| bubble trays the bubble caps help the 


operati 


dian eT 


instar 


come! 


eral, when comparing a bubble tray 

ance with a perforated tray perform- 
weepage line is higher than the vapor 

bution line. The downcomer capacity line 

le trays takes in lower residence times 

er minimum free height than is still 

nended for perforated trays. This results 

more downcomer capacity for bubble 

than for perforated trays. However, since 
bubble trays have more entrainment than per- 
trays, the entrainment line for bubble 

travs reduces their capacity compared with 
perforated trays. A comparison of bubble tray 


and perforated tray capacity is shown in Fig. 
11. Note the perforated tray has about as much 
flexibility as the bubble tray. This example is for 
a depropanizer and both types of trays have 
the same tower diameter and downcomer area. 

In testing a tray, particularly in the labora- 
tory, various vapor and liquid loads are put on 
the tray at a fixed vapor-to-liquid ratio, usually 
at total reflux, and the efficiency is determined. 
Then the particular tray is compared with a 
tray of another design that has been tested 
similarly. A plot similar to Fig. 12 is obtained. 

It is obvious from the plot that Tray A is 
superior to Tray B from an efficiency viewpoint 
at the particular ratio of liquid and vapor rates. 
However, Tray B could very well be the better 
tray. Fig. 13 shows the envelope curves for 
these two trays and indicates Tray A has a 
higher vapor and a lower liquid capacity than 
Tray B. A test at L/V = 1 would cover only a 
small part of the operability zone of Tray B 
but a larger part for Tray A. 

The conclusion is that this type of test is 
unfair, but unfortunately it is the one usually 
made. To evaluate a tray properly, at least three 
different ratios of vapor to liquid should be used 
—one at total reflux, a second at a vapor-to- 
liquid ratio higher than unity to cover a frac- 
tionating section condition, and a third at a 
ratio lower than one to cover a stripping section 
condition. 


Improving Efficiency and Capacity 


While a proper tray design will result in the 
optimum design capacity for a given set of 
conditions that have to be met, frequently trays 
either do not come up to expectations in opera- 
tion or the operation is for a condition outside of 
the scope of the original design. In this case the 
designer must collect sufficient data to analyze 
the situation and decide whether there is some- 
thing wrong with the trays other than that they 
are not being operated at the design conditions. 
After the trays have been checked at the oper- 
ating conditions, the designer then makes his 
recommendations as to modifications. 

In some cases there will be no apparent rea- 
son why trays show poor operation. Some rea- 
sons for low efficiencies are given in the Bubble 
Tray Design Manual.' In the authors’ experi- 
ence the usual reasons for either low efficiency 
or low capacity, other than operating outside 
of the envelope curve, have been: 


1. Transients. Cycling vapor and liquid rates 
as discussed above will result in a lowering of 
the efficiency and a decrease in the tray capac- 
ity. Sufficient observations are required to de- 
termine whether cycling is present. 
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2. Liquid and vapor by-passing. Liquid by- 
passing is caused primarily by improperly sized 
and located weep holes and improperly installed 
trays that allow liquid to weep through trays, 
particularly ones in vacuum service. Pressure 
operation in general will result in vapor passing 
up through weep and other holes in the tray. 
Of course, weep holes in downcomer sections 
should be avoided as they may pass vapor re- 
sulting in a decreased downcomer capacity. 

Vapor by-passing is the more serious prob- 
lem, because sites where it can occur are harder 
to locate. Places where liquid can by-pass are 
uncovered when a tray is tested for tightness 
with water. The most serious location, and un- 
fortunately one of the usual locations for vapor 
by-passing, is into the downcomer. Whenever 
vapor gets into the downcomer, reduced capac- 
ity results. It is difficult to fabricate a tray with 
proper sealing elements around the overflow 
weir and downcomer baffle. Great care should 0 20 30 40 50 60 70 80 
be taken in checking the fabricator’s drawings PERCENT OF MAXIMUM LOAD 
and the final installation so that no possibility 
of vapor leakage into the downcomer section 
from the tray below exists. 





EFFICIENCY 











FIG. 12 


3. Improper feed installations. An all-liquid 
feed should not come into the downcomer sec- 
tion unless it is colder than the downflow liquid. 
Otherwise, some vaporization will take place in 
the downcomer. If the feed is hotter than the + oMeAvy +t 
tray liquid, it should be introduced into the ENTRAR, | iy 

| BOUNDARY 31-3, 1— 
center of the tray away from the overflow weir . 
and the downcomer baffle. Some vapor and liquid 
disengagement should be accomplished before 
allowing feed to spill onto the tray. At no time 
should hot feed be directed towards the down- 
comer baffle, as this might cause vaporization 
on the other side of the baffle in the downcomer 
section. If the feed liquid is colder than the tray 
liquid, it can be introduced into the downcomer 











DOWNCOMER 
+> CAPACITY 


BOUNDARY 


VAPOR RATE 


section, but care inust be exercised that no feed 
vapor is introduced as well. 

A feed or reflux with a high entering velocity 
may impinge against a cap and cause the cap to 
backtrap. Baffles should be provided to prevent 
high velocity impingement. 

Reboiler outlets are frequently directed to- t =a <cCO Co 
wards the downcomer baffle or seal pan below ’ |__|” weerace gounc 
the bottom tray. This will cause vaporization . { MINIMUM VAPOR RATE BOUNDARY 











in the downcomer section. Also, high reboiler GE EE UE A See 





velocities into towers may depress the liquid in —— 
LIQUID RATE 


the seal pan and break the liquid seal, causing 
the downcomer to pass vapor. FIG. 18 


4. Multiple-pass trays. Two pass or multiple- 
pass trays are resorted to where large liquid 
loads are present. However, it is felt they are 
too frequently used and should be avoided 
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sible. Multiple-pass trays give 
efficiencies than what one should 
the authors’ feeling that these 
ies usually found in two-pass 
om the inability to split the feed 
en the halves of the tower. 
tical analysis will show that if 
plit equally, a serious liquid mal- 
tween the halves will be es- 
hich will persist throughout the 
on of the tower. The vapor will 
tribute itself evenly in the tower 
never does unless it is introduced 
vneomer. If pressure equalizing 
ded to equalize pressure on each 
enter downcomer, the liquid will 
yute itself evenly a few trays 
However, if these equalizing 
present, an unequal vapor feed 
unequal liquid distribution. This 
hroughout the stripping section 
apor quickly distributes itself 
de the tower. 
ith the feed evenly distributed, 
become maldistributed if the 
result in vaporization occurring 
omers. Too, transients probably 
aldistribution of liquid. 


ealing With Foam 


are to be handled on a tray, 

to increase the downcomer 

nee, if downcomer residence is 

downcomer, the minimum time 

for very foamy liquids. Foam- 

ecessitate reducing the design 

to prevent priming. With no 

» adequately determine effect of 

v sizing, it is necessary to be 

in tray design for liquids 
trong tendency to foam. 


iid flow width, feet. 
factor. 
clear liquid depth adjacent 
weir, inches. 


defined as UG\/ pe- 


n downcomer (distance from 
ow weir to clear liquid level 
, inches. 


ressure drop, inches of hot clear 
bmergence, inches of hot clear 


tches in weirs, inches. 


total vapor pressure drop between trays, 
inches of hot clear liquid. 
inlet weir height, inches. 
overflow weir height (measured to the bot- 
tom of the notches), inches. 
clear liquid crest over overflow weir, inches. 
static submergence (difference in height 
of overflow weir and the top of the bubble 
cap slots), inches. 
pressure drop through caps and risers for 
wet tray (assuming vapor is evenly dis- 
tributed among the caps and risers), inches 
of hot clear liquid. 
liquid pressure drop through downcomer 
constriction area, inches of hot clear liquid. 
additional liquid head caused by inlet weir, 
inches. 
weir length (measured straight across top 
of weirs, whether notched or not), inches. 
total free space between caps normal to 
liquid flow (average of various rows), 
inches. 
total free space between risers normal to 
liquid flow (average of various rows) 
inches. 
total pressure. 
clear liquid rate (includes entrained 
liquid), gpm. 
number of rows of caps perpendicular to 
liquid flow. 
cap skirt clearance (distance of bottom 
edge of caps above tray deck), inches. 
tray spacing, inches. 

= vapor velocity. 
vapor velocity in bubbling area, ft per sec. 

- distance along path. 
visual froth height, inches. 
distance between the inlet and outlet weirs, 
feet. 
elevation. 

re LA. 
average of ratios of minimum distances 
between adjacent caps in the same row and 
in adjacent row and the same between ad- 
jacent risers?. 

- liquid gradient, inches. 
time. 
viscosity of the clear liquid, centipoises. 
gas density. 
gas density, lb per cu ft. 
liquid density, lb per cu ft. 
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Twin-Chamber Gas/Air Dryer 


Something new in the drying of 
air, nitrogen and/or inert gases is 
the reactivation of the adsorbent 
without use of 
cooling water. This is the outstand 
ing feature of the 


one-vessel Cal-Vac 


heating energy or 


twin-chamber, 
Hydryer which 
bulletin. It 
reduces operating costs and weight, 
makes it more compact and elimi- 
nates danger of corrosion and need 
for insulation. The fully automatic 
Cal-Vac will attain dewpoints as 
low as -100 F. It is available in 12 
standard units for drying air and 
other gases up to 150 psig and 120 
F inlet conditions. J. F’. Pritchard 
& Co. 
Circle 


is described in a new 


of California 
number (41) on reply card 


Kelloggram On Alkylation Unit 


execution of a 
1100-bpd Cascade sulfuric acid 
alkylation unit at United Refining 
Co.’s Warren, Pa., refinery are de- 
scribed in an 8-page, illustrated 
Kelloggram. Flowsheet of the Cas- 
cade process shows operation for 
both butylene alkylate and 
C.-C, alkylate 


Design and 


mixed 
operation. Product 
recovery and feed treating systems 
are described. A chart 
consumption 


gives acid 
required to 
achieve various octane ratings for a 
range of mixed alkylates. The M. W. 
Kellogg Co. 


rates 


Circle number (42) on reply card 


Two-Stage Stainless Seals 


New stainless steel and Viton A 
seal for fluid systems operating be- 
65 F and 500 F and up to 
10,000 psi is subject of a new bul 
letin. It 


the composite 


tween 


describes construction of 
V-rings and gives 
data on materials with 
dimensions and standard sizes. Help 
in ordering is also included. Pall 


technical 


Corp 


Circle number (48) on reply card 
Valve for Cryogenic Service 
Series V-41600, high-flow, float- 
ing-seal valve, developed especially 
features a 
leak-proof design in which all exter- 


for cryogenic service, 
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PI Equipment 


nal joints are inert arc-welded by a 
special process. Flow of fluid media 
contacts only all-metal surfaces. 
Electrical specifications are 18 to 30 
v d-c. Maximum inrush is 7.5 amp at 
30 v d-c at 72 F. Holding is 2 amp 
maximum at 30 v d-c at 72 F. Stand- 
ard series withstands media temper- 
atures of — 320 F to 140 F; am- 
bient of — 65 F to 140 F. Maxi- 
mum operating pressure is 50 psi 
Valcor Engineering Corp. 

Circle number (44) on reply card 


Treating Boiler Feedwater 

Bulletin 30, “An 
Introduction to Boiler Feedwater 
Treatment,” tells why water treat- 
ment is needed and how impurities 
are removed from water. The appen- 
dix contains data water 
chemistry, what various water anal- 
yses mean, and pertinent conversion 


factors. Nalco Chemical Co. 


New 24-page 


used in 


Circle numbe) 15) on reply card 


Teflon Treated Packing 


New soft packing for solvent and 
mild acid or mild alkali service is 
a plastallic product featuring a 
powdered Tefion-asbestos fiber core 
and a single, non-metallic braided 
asbestos yarn jacket, thoroughly im- 
pregnated with Teflon suspensoid. 
A plastallic core permits use of this 
general service packing as a valve 
stem ring where out-of-square sizes 
1. through 1 
increments are avail- 
Garlock Ine 
Circle number (46 


are required. Sizes of 
In. In + -1n 
able 


on reply card 


Tank 


spherical tank, called 
Chemisphere, features resistance to 
corrosion and high strength. Chemi- 
cal resistance is provided by the use 
of glass-reinforced bisphenol A 
polyester. Suitable as a processing 
or storage unit for the petroleum 
and chemical industries, the tank is 
available in diameters of 6 ft (847 
gal) and 8 ft (2009 gal). Its weight 
is about 1/7 that of a comparable 
stainless steel unit. Justin Enter- 


Spherical Plastic 


Low-cost 


pl ise 8, Ine . 


Circle number (47) on reply card 
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Transducer Data 


Model] 176 Teledvne 
that 
high 


Improved 


pressure transducer senses 


dynamic pressures in speed 
chemical 


rocket, jet on 


reactions and tests of 


turbine engines is 
described in a b illetin and a service 
manual. Bulletin provides specifica 


tions, prices and descriptive infor 
mation. The 8-page manual 


instructions for field 
Proced ires to be 


gives 
servicing 
followed in open 
ing a transducer for cleaning the 
pressure cavity or replacing a dia 
phragm-seal combination are pre 
sented in illustration and caption 
form. Reassembly steps are 
pictured and described 
Methods of calibration are letailed 


iaove) Instru nent Corp 


sim 
iariy 


Circle number (48) on rep! 


card 


Stainless Steel Tubing 


New 12-page booklet gives detail 
ed information on the use of stain 
less steel tubing in condensers. 
appli- 
water, 
and fabrication of the tubes. Charts 
and photographs, as well as histori 
cal background, are also included 


V/legheny Ludlum Steel ¢ orp 


including performance data, 


cations in various tvpes of 


Circle number (49) on reply card 


Self-Priming Petroleum Pumps 

New line of self-priming pumps, 
designed for handling petroleum in 
bulk storage plants, consists of 11 
models with suction sizes from 3 to 
6 in. Units have capacities ranging 
from 100 to over 1200 gpm of liquid 
and are powered by either iOong oO! 
close coupled electric motors 
Design provides low 
field 
efficiencies are as high as 
Marlow Pumps, Div. of Bell 
sett Co. 


maintenance 


and simple servicing. Pump 


Circle number 
Special Purpose Computers 


Complete line of special purpose 


analog computers for f 1utoma- 
tic on-line control of various indus- 
trial 
stock, solid-state modular designed 
components. Computers can be used 


processes is assembled from 





of a series presented by 
Western Supply Company, Tulsa, to! 
improve the “!I.Q@."* of engineers .. . 
{ me Quotient”) 


TRAIN YOURSELF AND; 
OTHERS IN SUPERVISORY 
TECHNIQUES FOR PROFES- 
SIONAL ADVANCEMENT! 
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\NY, HEAT EXCHANG- 
O. Box 1888, Tulsa, 
supervision contributes 
manutacture of heat ex- 
the highest quality, and 
lal attention to detail is 
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in closed loop control or as advisory 
devices for operator guidance. Com- 
ponents are designed to meet typical 
process environments of high 
humidity, corrosive atmosphere and 
wide temperature extremes. They 
are housed in a special case with 
lock, ready for on-line installations. 
Basic components will also be sold 
to those who desire to assemble their 
own computers. Electronic Asso- 
ciates, Inc. 

Circle number (51) on reply card 


Rotameter Sizing Made Easy 


Single-setting circular slide rule 
simplifies rotameter sizing calcula- 
tions. It consists of two circular slide 
rules, one for solving liquid-service 
equations and the other gas and 
steam-service equations. Can be ap- 
plied to any rotameter-type instru- 
ment. $1. Brooks Instrument Co. 
Circle number (52) on reply card 


Select Right Ball Valve 

New brochure helps users to 
select the correct size and combina- 
tion of metals, seals, seats and pipe 
ends of Econ-o-miser ball valves. 
Special features of the valve are 
illustrated. Five types of pipe ends 
— flanged, screw, socket weld, butt 
weld or weld-in-nipple — used with 
the valve are shown. Thirteen photo- 
graphs, four line drawings and five 
charts give complete information 
and a cost comparison is included. 
Worcester Valve Co., Ine. 
Circle number (53) on reply card 


Automatic Analyzers 


Automatic colorimetric analyzers 
monitor and control hardness in wa- 
ter supplies for chemical plants and 
refineries. They also are used for 
analyses of phosphate, residual chlo- 
rine, caustic, free acidity and fluor- 
ide. For example, they take a sample 
of a plant’s water supply every 3 or 
6 min and electronically analyze 
hardness present in such minute 
quantities as 0-3 ppm. Milton Roy 
Co. 

Circle number (54) on reply card 


Tapered Plug Valve 


New Permaturn design uses a 
high lubricity plastic coating that 
reduces turning and provides life- 
time maintenance-free operation. 
Valves handle services from jet 
fuels and chemicals to water and 
sewage. Another feature is a fixed 
adjustment assembly used on low 
pressure valves to maintain a con- 
stant tight seal and to ease turning. 
Extreme high pressure service 
valves have a threadless stem that 
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reduces the high operating torques 
of conventional valves. Rockwell 
Manufacturing Co. 

Circle number (55) on reply card 


Tank, Vessel, Fabrication Aid 
New 36-page, illustrated brochure 
gives behind-the-scenes picture of 
the wide scope of machinery, tools, 
materials, techniques and quality 
control procedures used in fabricat- 
ing tanks, pressure vessels and other 
plate-fabricated equipment. Ex- 
amples of a variety of product sizes, 
shapes and metals and some typical 
field-erected refinery columns and 
towers are illustrated. Nooter Corp. 
Circle number (56) on reply card 


Magnetic Tapes 

High-density magnetic tape sys- 
tems for use with Honeywell elec- 
tronic computers will read or write 
data 40% faster than equipment 
now in commercial use. Some new 
systems in daily operation at Honey- 
well 800 installations are transfer- 
ring data to and from magnetic 
tapes at a rate of 133,000 decimal 
digits per sec, compared with 96,000 
for standard systems. High-density 
packing of data on tapes achieves 
greater speed and efficiency. Minne- 
apolis-Honeywell Regulator Co. 
Circle number (57) on reply card 


Metering Pump Reagent Head 
Newly developed metering pump 
reagent head assembly with stain- 
less steel diaphragm can operate at 
temperatures up to 212 F. It elimi- 
nates need for remote head con- 
struction used strictly to obtain a 
diaphragm suitable for pumping 
aromatic and some highly halogen- 
ated products. Lapp Insulator Co. 
Circle number (58) on reply card 


Refractory Abrasion Test 

An 8-page reprint describes re- 
sults of an abrasion test for refrac- 
tory brick and monoliths. Complete 
details as to techniques, equipment 
and results are described with text, 
photos, tabulations and charts. 
Harbison-Walker Refractories Co. 
Circle number (59) on reply card 


Electric Operator Announced 
Now sold integrally with McCan- 
naseal top-entry ball valves or sep- 
arately for bolting directly to the 
bonnet of any already in service are 
electric operators for automatic and 
remote on-off flow control applica- 
tions. Cycle time to fully open or 
close the valves is from 5 to 12 sec, 
depending on the valve size. The 
electrically-operated valves are 
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available in 1 to 8-in. sizes for pres- 
sures to 720 psig and temperatures 
to 1000 F depending on pressure 
and service conditions and may be 
serviced without removing from 
line. Hills-McCanna Co. 

Circle number (60) on reply card 


-araffin Inhibitor 

A complex organic formulation 
has been introduced to inhibit par- 
affin deposition and to disperse ex- 
isting accumulations in lines and 
tank bottoms. A liquid—soluble in 
crudes, insoluble in water—it con- 
tains no chlorinated hydrocarbons, 
heavy metals or other ingredients 
known to be harmful to refinery 
processes and may be stored out- 
doors. Hagan Chemicals & Controls 
Ine. 


Circle number (61) on reply card 


Large Diam Fin Tube Detailed 
Technical data is available on 
large diameter K-Fin tubing for use 
in convection sections of furnaces 
heating petrochemicals or hydro- 
carbons for processing; waste heat 
boilers; and for tank heating and 
other fired and unfired applications. 
These tubes are said to provide 10 
times or more outside surface area 
per foot of length than plain bare 
pipe or tubing, increasing furnace’s 
capacity and/or efficiency. The Gris- 
com-Russell Co. 
Circle number (62) on reply card 


In-Line Flowmeter Test Kit 

An in-line-test-kit for field testing 
GE industrial mass flowmeters with- 
out removing them from the line 
provides you with an immediate 
check when you want to test calibra- 
tion and gives a set of calibration 
data that will be specific to your 
process fluid. With weights, lever, 
pulley, stopwatch cord and data rec- 
ord cards, it is simple to operate. 
General Electric. 
Circle number (63) on reply card 
300k On New Copolymer 

Gantrez An, first in a series of 
new water-soluble copolymers, is 
the subject of a 40-page data bulle- 
tin. Applications are cited, and 
pointed out are some characteristics 
of this linear polymeric anhydride: 
solubility in water over the entire 
pH range; wide compatibility with 
water-soluble gums, resins, plasti- 
cizers and most metallic salts; effec- 
tiveness as thickener in aqueous or 
organic-solvent systems; stability in 
acid and alkaline solutions; dispers- 
ing, coupling, stabilizing and other 
protective-colloid functions; forma- 
tion of highly polar films with spe- 
cific affinity for a variety of sur- 
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faces; and insolubilization by poly- 
functional compounds. General Ani- 
line & Film Corp. 

Circle number (64) on reply card 


Distillation Column Controls 
Eight-page bulletin outlining typ- 
ical practices for control of distilla- 
tion columns in the process indus- 
tries. Typical instrumentation of 
the feed, bottoms product, reboiler 
circuit and overhead product phases 
of distillation is covered. Pertinent 
instrument loops are _ illustrated. 
Fischer & Porter Co. 
Circle number (65) on reply card 


Small, Fast Engines 

New Model 50A series of diesel 
engines covers a range from 27 to 
690 hp at 1800 rpm. These are four- 
cycle engines, both naturally aspir- 
ated and turbosupercharged, and 
offer compact efficient units in both 
the vertical in-line and V-type ar- 
rangements. Engines are particu- 
larly well adapted for electric power 
generation and for installations 
where long periods of uninterrupted 
running are required. Specifications 
are given in Bulletin 5000-A. Fair- 
banks, Morse & Co. 


Circle number (66) on reply card 
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A few short years ago most of the gas used 
in the petroleum processing industry came 
in bottles trucked in from large gas genera- 
tors. The big cost of the gas was in the 
handling. 


EFFICIENT SMALL GENERATORS were per- 
fected by Gas Atmospheres engineers. Labeled 
“Packaged Gas Systems”’, they made it 
profitable for even users of limited amounts 
of gas to operate their own systems. 


HIGHEST PURITY GASES can now be 
duced with these smaller units, and com- 
plete storage, drying and purifying equip- 
ment is available. 


pro- 


10,000 cfh Gas Atmospheres nitrogen generator /con - 
pressor system in operation at the Baytown Refinery of 
Humble Oil & Refining Company. 


PACKAGED GAS SYSTEMS are designed for 
volumes from 50 cfh to 50,000 cfh. Complete 
systems for the production of nitrogen, 
carbon dioxide, hydrogen, inert, reducing 
and annealing gases are better engineered 
by Gas Atmospheres, Inc., 5353 West 161st 
Street, Cleveland 35, Ohio. 
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Horizontal Speed Reducers 

Two completely new series of hor- 
izontal speed reducers — parallel 
shaft (type Y) with ratios 1.84- 
292:1 and right angle (type YB) 
with ratios 5.06-1207 :1—are intro- 
duced in new bulletins. Capacity 
ranges from 9000 to 1,570,000 Ib-in. 
torque in standard units (higher in 
custom units) with 22 standard 
sizes for each type, permitting pre- 
cise and economical selection. Gears 
are single helical. Double ended 
shafts can be turned 180 deg for 
double gear life and have large di- 
ameters to accommodate maximum 
torque and overhung loads. The 
Falk Corp. 
Circle number (67) on reply card 
Antioxidant for Rubber 

Announced is a new antioxidant 
that is highly versatile and can be 
in a number of rubber 
applications. These include stabili- 
zation of synthetic rubber polymers 
of the stereospecific, SBR and butyl 
types, of oil-extended polymers, and 
of natural and SBR vuleanizates. It 
is non-toxic and relatively non-stain- 
ing. “Ethyl” 702, a sterically hin- 
dered phenol of low volatility, con- 
sists of two of the basic molecules 
(2,6-di-tert-butylphenol) linked at 
the para position through a methy- 
lene (CH.) bridge. Ethyl Corp. 
Circle number (68) on reply card 


used broad 


Modernized Conduit Fittings 
Lighter die-cast copper-free alum- 
inum conduit fittings with: greater 
internal room for easier wiring; 
self-retaining cover screws for rapid 
assembly ; long hubs for firm wrench 
grip; taper-tapped, full-cut threads 
for rigid joints; and integral bush- 
ing for easy pulling of conductors. 
Mark 9 Condulet conduit fittings are 
said to be ideal for use where corro- 
sive solutions, substances or atmos- 
pheres present. Crouse-Hinds 
Co. 
Circle number (69) on reply card 


are 


Polybutene Uses Reviewed 
Polybutene characteristics and 
present and potential uses of this 
versatile petrochemical product are 
reviewed comprehensively in a new 
3l-page technical brochure. Test 
tables and performance charts are 
included. Oronite Div., California 
Chemical Co. 
Circle number (70) on reply card 
Telemetering Described 
Telemetering by time duration 
impulse signals is the subject of 
three 4-page specification data bul- 
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letins. With illustrations, functional 
diagrams, dimensions and typical 
installations, they explain the oper- 
ation of Chronoflo telemetering ele 
ments. Wherever pressure, level 

flow needs to be transmitted, re- 
corded, indicated or totalized, Chron- 
oflo components furnish systems 
that operate with equal facility over 
telephone or teletype lines, telegraph 
circuits, private signal lines, tone or 
microwave links. B-I-F Industries 
Circle number (71) on reply card 


pH Analyzer System Described 

Bulletin has been issued on the 
all-new system that includes: model 
“J” analyzer for pH employing a- 
amplifier that provides stability of 
0.01 pH/24 hr over -20 F to +122 F 
ambient temperature range; new 
glass and reference electrodes fea 
turing short, compact bodies; and 
new electrode immersion and flow 
chambers for ease of installation 
and maintenance. Beckman Scien- 
tific and Process Instruments Dir 
Circle number (72) on reply card 


Kasy-to-Install Coupling 

A coupling for metal and plastic 
pipe and tubing has been designed 
especially to minimize cost of sy 
tems requiring frequent disconnec 
tions and reassembly. Quikup]l—in 
1% through 6-in. sizes provides 
straight-through, unrestricted flow. 
Only the gasket is in contact with 
the product flowing through the 
coupling. No reinforcement of ends 
is necessary, even with standard- 
gage tubing or Schedule 5, 10 and 40 
pipe. Cooper Alloy Corp. 
Circle number (73) on reply card 


Steel Piping Data 

Engineers, buyers and estimators 
will be interested in new data sheet 
TF-511, covering short radius. 
double extra strong 90-deg elbows 
and 180-deg returns in 114 through 
8-in. nominal pipe sizes. Charts 
show all pertinent elbow and return 
dimensions. Babcock & Wilcox Co. 
Circle number (74) on reply card 


Engine-Generator Series 

New “J” line of industrial engines 
and engine-driven generators com- 
prises a “family” of 12 basic engines 
featuring interchangeable parts; 
choice of gas, gasoline or diesel fuel- 
ing; and water cooled or air cooled 
models. Included are 1, 2 and 4-cyl- 
inder models providing from 3 to 15 
kw of electrical power. Engine 
horsepower range is from 7 to 40 for 
gasoline fueled models and 5 to 30 
for diesel models. Gnan Div., Stude- 
baker-Packard Corp. 
Circle number (75) on reply card 
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STEM PACKING 
GLAND 


BOLTED BONNET 


STEM PACKING 


PRESSURE 
BALANCING GROOVE 


NON-STICKING ... 
POSITIVE SHUT-OFF! 


OE OS SE TRO EE OD “Sa 


built-in features of 


Ex armex PLUG VALVES 


Hamer non-lubricated, non 
sticking plug valve with gland 
packed steam seal. Standard 
opening. Sizes 1"’ through 12 

in ASA 150 Ibs. and 300 Ibs 
series. Available in carbon 
steel and other metals to meet 
special corrosive and tempera 
ture conditions 


You don’t have to depend on brute force or lubri- 
cant-lift to open or close a Hamer Valve. A special 
plug adjusting nut, acting as a screwjack, lifts the 
plug from its seat to assure easy opening and 
closing. This same nut adjusts the plug in its seat 
and secures it there for perfect shut-off. A vertical 
groove in the plug provides a pressure-balancing 
feature which further facilitates operation of the 
valve. 


Being non-lubricated, there is no danger of product 
contamination no lubrication expense. The 
gland packed stem allows packing to be c he inged 
under pressure while valve is on stream. Bar 
operated plug opens or closes with a quarter turn. 
Larger sizes are available with wheel operators. 


Available in sizes, metals, pressures and tempera 
tures to meet a wide range of services in refineries, 
chemical, petrochemical and other process indus- 
tries. Ask your WECO, Chiksan or Hamer Valve 
specialist about the advantages of using Hamer 
Valves in your plant. 


WELL EQUIPMENT MFG. CORP. 


P. 0. BOX 19465 + HOUSTON 24, TEXAS 


a subsidiary of FMC CORPORATION 
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Typical high speed unit with control. 


speed generators and control equip- 

| above are typical of installations in 
America’s leading industrial plants, 
ind commercial buildings. Custom- 

r longer life with proven inns and 
[DEAL equipment is backed by over a 
f creative electrical engineering and 
ientious workmanship. Unified respon- 
enerating units and controls assures 
products better built for dependable 
lower operating and maintenance costs. 
eck with IDEAL on your next power 


problem? 


Write for bulletin 505 


. The 


ei ie ELECTRIC 


AND MANUFACTURING COMPANY 
Mansfield 5, Ohio 
2S. GENERATORS AND CONTROLS TO 10,000 H.-P. 


613 East First Street 


ther Information on Advertised Products See Reader Service Card 





Gage Ring Assembly 


New bezel assembly for some models of Acragage pro- 
ducts consists of a polypropylene ring which snaps 
tightly into case front. It also can be furnished on 
aluminum and cast-iron cases. Lens is held in ring to 
prevent removal, but new lens can be easily installed in 
case of accidental breakage. Corrosion problems often 
encountered in petroleum refineries and chemical plant 
applications are believed to be eliminated. Fulton- 
Sylphon Div., Robertshaw-Fulton Controls Co. 

Circle number (76) on reply card 


Motor Applications 


Descriptive information on gear-motors, adjustable 
speed drives and explosion-proof, non-ventilated, drip- 
proof and wound rotor motors highlight a 4-page ap- 
plication bulletin on motors and drives used in the 
hydrocarbon process industry. Lowis Allis Co. 

Circle number (77) on reply card 


Cooler, Condenser Catalog 


Specification data and dimensional drawings on hori- 
zontal core, air cooled heat exchangers for cooling and 
temperature control of oil, water and gases or for con- 
densing vapors is supplied in 16-page revised Catalog 
561. Young Radiator Co. 

Circle number (78) on reply card 


FLUID & GAS PRESSURE TANKS 


STAINLESS & CARBON STEEL TANKS 
(GOVERNMENT SURPLUS BARGAINS) 4 


Steel tanks for the handling, storage and transportation of gases, bever- 
ages, fuels, hydraulic fluids and other liquids. Stainless steel tanks for 
corrosive acids and gases. 


FREON TANK Capacity 22 oz. 
of Freon F22, 6 cc Methyl Alcohol. 
184%” long, 2” dia. %” pipe thread 
opening at one end. Equipped with 
brass valve. Shipping weight 3 Ibs. 
_ | F.0.B. Chicago. (Six for $8.00) 
J-1 PRESSURE TANK Stain- No. AJ834 Each 

less steel, surplus aircraft oxygen en 

tank. 48” long, 24” dia. Rated for 400 \ \ 
P.S.I. working pressure, 18,000 cu. ip 
in. vol., 77.9 gal. capacity. 4" pipe 
thread fitting at each end. New con-| 0-2 AIR TANK Carbon steel. 
dition. Shipping weight 247 Ibs, | Capacity 500 cu. in. (approx. 2 gals.) 
F.0.B. Chicago. 450 P.S.I. 4%” pipe thread port at 
No. AJ832 each end, 24” long, 6” dia. Postpaid. 


(Two for $8.50). 
G-1 TANK — | No, Au391 Each 
Stainless steel, pon 


Capacity 2100 cu. HIGH PRESSURE 


. in. (9 gals.) 450 " 
P.S.I. %" pipe thread port at each ; ect P.S.I.) 


end. 24” long, 12° dia. Shipping 
weight 19 Ibs. F.0.B. Chicago. (Two ee cen 
for $27.00.) 1 
stage compressor, 
No. AJ63 Each.... complete with 27 
volt, D.C. 20 amp. motor, with fan. 
Rated 1500 P.S.I. continuous duty, 
2000 P.S.I. intermittent. Pressure 











CORNELIUS 


CYLINDER This type of pres- 
sure bottle was used by the Armed 
Forces for inflating life rafts. 18%” 
long, 3%” dia. Has 4%” pipe thread 
opening at one end. Capacity 2.98 
Ibs. of CO.—at 1800 P.S.I. Shipping 
weight 10 Ibs. F.0.B. Chicago. 





No, AJ303 $250 


NON-SHATTERABLE CO:2| switch in base. As released by Air 





Force, in used, serviceable condi- 
tion. Covered by our 30 day GUAR- 
ANTEE, 1114” long, 7” high, 9” wide. 
Shipping weight 12 Ibs. F.O.B. Chi- 
cago. Limited quantity. 
No. AJ549 
Write today for FREE CATALOG 
of other EQUIPMENT BARGAINS! 





GROBAN SUPPLY COMPANY 


1139 SOUTH WABASH AVE., AJ-12, CHICAGO 5, ILL., WEbster 8-3793 
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PURCHASE ORDER 


for CONSTRUCTION INDUSTRY 
NEW & IMPROVED 
IAL 
V 
AL 
$20 BILLION ANNUALLY 








The construction industry spends, 
conservatively, $20 billion each year 
for products and materials. Your firm 

can sell to this lucrative market 
through the facilities of 
The Cerand Corporation. 

A practical-minded research and 
development organization with a total 
of 40 years experience in the 
construction industries, Cerand provides 
a fresh viewpoint on any 
civil engineering problem. 
Cerand’s specialized knowledge and 

large technical staff can 
help your firm: 
- 

Develop new products 
for the construction fields. 
os 
Gain new construction markets 
for your raw materials. 

* 

Solve complex 
civil engineering problems. 


For specific 

examples of how Cerand 
can help your firm, 
send for our 

definitive brochure 


Product and market 
development for the 
construction industries 


os 


corporation 


the cerand 
Dept. #4 
285 Columbus Avenue, Boston 16, Mass. 
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Anti-Foaming Agent 

New foaming agent contains no 
silicones, does not separate and is al- 
most water-white. Company claims 
that Ex-Foam 333 is twice as effec- 
tive as other anti-foaming agents 
now on the market. Product has low 
specific gravity and high bulking 
value. Troy Chemical Co. 
Circle number (79) on reply card 


Dump Packing Described 
““Maspac Plastic Tower Packings”’ 
is a technical bulletin on specially 
designed thermoplastic dump-type 
packings for gas-liquid contact sys- 
tems. Because of low specific gravity 
of the new product line, Dow be- 
lieves cost savings can be realized 
through design of thinner wall tow- 
ers. Saran Lined Pipe Co. 
Circle number (80) on reply card 


High Pressure Flowmeter 

A new 2-in. model of the Whirl- 
Flo flowmeter provides economical 
and accurate means of measuring 
gas or liquid flow. Pressure rating 
of the rugged unit with an all-cast 
body is 5000 psig. It is especially 
suited for high pressure petrochemi- 
cal processes. Rotron Controls, Div. 
of Rotron Manufacturing Co. Inc. 
Circle number (81) on reply card 


1600 F Hot Helium Valve 


Designed to operate at tempera- | 


tures up to 1600 F, the hot helium 
line of valves offers the petrochemi- 
cal and processing industries full 


advantage of elevated temperature | 


process control. Valves are available 
either in solid body angle or globe 
pattern and in all ASA ratings and 
sizes as well as a wide range of 
standard and special body connec- 
tions. Features include all-welded 
construction, bellow seals, auxiliary 
stuffing box and vent connection. 
Sphere or knife edge seating assures 
minimum leakage. Security Valve 
Co. 

Circle number (82) on reply card 


Boiler Pressure Controller 


Master pressure controller for 
multiple boiler installations is cap- 
able of maintaining steam pressure 
within +2% over operating ranges 
from 15 to 2000 psi. It uses a K 
Monel bourdon tube as the primary 
sensing element. Operating in con- 
junction with electronic balanced 
bridge control circuits, controller 
may contain up to nine master send- 
ing potentiometers, enabling it to 
control nine boilers from a common 
header. Same controller, with a filled 





SKINNER-SEAL 


PIPE JOINT 
CLAMP 
STOPS LEAKS 


at joint where pipe is 
screwed into fitting 


SKINNER-SEAL 

PIPE JOINT CLAMP stops 

leaks at joints where 

pipe is screwed into fit- 

ting. Any temperature— 

any pressure up to 2,000 pounds. 
Saves the cost of tearing out and 
renewing leaky fittings. Prevents 
shutdowns. In stock at most oil 
supply stores. 


SKINNER -SEAL 
EMERGENCY PIPE CLAMPS for safe, 
sure, lasting repair of splits and 
rust holes in pipe. No pressure too 
high. Anyone can apply in a few 
moments. Made in all sizes, 2” to 
12)’ for steel and C.1. pipe. Stocked 
by practically all oil supply stores. 


Complete line of 
Repair Clamps. 
Send for Catalog 54! 


M. B. SKINNER CO. 


SOUTH BEND 21, INDIANA 


For Further Information on Advertised Products See Reader Service Card 








system primary, may 
emperature controller 
from 200 to 1000 F. 

ment Div., Electro- 
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enting Window 


ng in explosion-risk 
indow assembly de- 
orate the effects of 
st. The explosion 
fitted with shat- 
20-in. Kemlite 

er panes, bowed 
light parabola and 
rubber stop to 

eal equalling mini- 
pressures. If an ex- 
the panels push out 





ARKANSAS LOCATION 


gton 3500 CFM air com- 
24 x 15, Model +LTC-4, 


> gas engine drive. 


go-Pneumatic 3060 CFM air 
60 PSI, *19-32-30-18x24, 


riven 


gal. horiz. steel tanks, 
8° ASME 75 PS! WP. 


tee! AP! heat exchangers. 


PERRY EQUIPMENT CORP. 
1428 N. 6th St Phila. 22, Pa. 
POplar 3-3505 








Hold your 
yet-together 


New Orleans! 


nore? ) 


The JUNG 


NEW ORLEANS, LA 


, 10 handsome 

Tulane Room 
meetings, 1000 
Charcoal Room. 
Dept. 


#-5100; New York, 
Vashington, EX 3-6481 
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but don’t fall from the rubber frame 
to permit release of gas build-up. 
Following an internal blast, equaliz- 
ing external pressures reset them. 
Patents for the explosion vent win- 
dow are held jointly by Parke-Davis 
& Co. and Bond International Inc. 
Kemlite Corp. 

Circle number (84) on reply card 


Storage Tank Bulletin 


New 6-page bulletin lists uses and 
graphically describes advantages of 
Glasteel Chemstor tanks for storing 
many products including materials 
that are corrosive, purity-sensitive 
and sticky. It details such design 
improvements as increasing the op- 
erating temperature range from 125 
F to 180 F for sizes up to 10,000 gal. 
Tanks with agitators or heating 
panels, or both, are also discussed. 
The Pfaudler Co. 

Circle number (85) on reply card 


Moisture Analyzer 


New electrolytic analyzer meas- 
ures moisture in a system at high 
pressure with minimum expansion. 
Complete instrument includes all 
necessary components for accurate 
measurements. Lightweight sample 
module is explosion-proof and in- 
cludes thermostatting for maximum 
stability. Gas input pressures up to 
10,000 psig are handled. Manufac- 
turers Engineering & Equipment 
Corp. 

Circle number (86) on reply card 


“Push-On” Hose Fittings 


New line of hose fittings and as- 
semblies insert or push on with 
barbed stems that lock the fitting 
in the hose. There is no need for ex- 
ternal clamps or ferrules with these 
fittings, designed for conveyance of 
air, water, oil and petroleum base 
fluids at pressures to 250 psi. Avail- 
able in SAE 45-deg swivel, JIC 37- 
deg swivel and male pipe thread end 
models, they are made in a wide 
range of sizes for hose ID of 4 to %4 
in. Lenz Co. 

Circle number (87) on reply card 


Portable Electronic Counter 


New portable solid-state electron- 
ic counter operates either from con- 
ventional 115-v a-c power or from a 
12-v vehicular storage battery. De- 
signed for rugged field service, the 
counter weighs only 16 lb and is 
housed in a Halliburton aluminum 
case, 13 in. by 18 in. by 6 in. Con- 
trols have been simplified and con- 
nectors are clearly labeled aud keyed 
to make hook-up errors impossible. 
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Circuit improvements enhance its 
operation with provers and pulsers. 
Datalox Div., The W. W. Henry Co. 
Circle number (88) on reply card 


Vibrating Screen 

New unit is designed for lighter- 
duty screening requirements in 
chemicals, minerals and other prod- 
ucts for sizing, scalping and de- 
watering applications. Features in- 
clude a unitized vibrator cartridge, 
easy amplitude adjustment and 98% 
vibration isolation. Descriptive lit- 
erature is available. Overstrom & 
Sons Ine. 
Circle number (89) on reply card 


Automation Equipment 
Telemetering, supervisory control 
and data logging systems are among 
custom-made monitoring and con- 
trol systems covered in new bulletin, 
No. 301, available from Dynel, Inc., 
electro-mechanical division of Va- 
rec, Inc. Dynel, Ine. 
Circle number (90) on reply card 


Insulated Thermocouple Wire 


Information on Serv-Rite insu- 
lated thermocouple wire, thermo- 
couple extension wire and multipair 
extension cable is contained in a 
new 12-page catalog. Insulation in- 
formation and sizes on over 150 
standard items that meet most com- 
mon industrial requirements are 
given. Claud S. Gordon Co. 

Circle number (91) on reply card 


Master Control Stations 
Descriptive literature is available 
on two new hazarcous area pushbut- 
ton stations that feature all controls 
located in one location to offer design 
potentials never before obtained 
with separately mounted units. 
These master stations, with space to 
accommodate 85 control units, meet 
both NEMA 7 and 9 specifications, 
respectively, and are intended for 
use where explosive gases or com- 
bustible dust is prevalent and where 
flame propogation must be arrested. 
Gemco Electric Co. 
Circle number (92) on reply card 


Membrane Filter Discussed 


Advantages and applications of 
the Polypore membrane filter are 
discussed in a 24-page catalog. Rec- 
ommended filtration accessories, fil- 
ter characteristics comparison table, 
filter compatibility table, as well as 
complete price lists for all types of 
Polypore filters, are included. Gel- 
man Instrument Co. 

Circle number (93) on reply card 
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Pipeline Engineer Engineering-Operating Section 


CONTROL...essential element in economy! 


In any engineering or construction project the real basis of economy is fast completion. Brown & Root has 
become legend for putting plants ‘‘on the line’’ ahead of schedule. This is possible because, with its 
own personnel and equipment, Brown & Root has the capability of a ‘‘turnkey’’ job. Every step is care- 
fully controlled, from engineering through the manifold steps of construction and equipment installa- 
tion. This ‘‘control’’ can be interpreted in fast, economical completion for you. lf your organization is 


planning new construction or plant expansion, you'll profit by talking to the man from Brown & Root. 


BROWNSRO0I: 


ENGINEERS « CONSTRUCTORS 


NEW YORK TORONTO 
LONDON EDMONTON 
MONTREAL SAO PAULO 


WASHINGTON 


POST OFFICE BOX 3, HOUSTON 1, TEXAS CABLE ADDRESS: BROWNBILT 
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New Barber-Greene 7’ Wheel Ditcher crowds through rugged caliche in Texas—at speeds many 
times greater than ladder ditchers or back hoes working in the area. Write for details. 


NEW 7-FOOT WHEEL DITCHER 
digs more ditch. . . deeper ditch than any machine in its size range 


ne’s new 7’ wheel ditcher offers more Full range of crowding speeds—exclusive Barber-Greene 
Hydra-Crowd provides infinite range of crowding speeds 


money than ever before. It digs deeper tage bie cp 
... permits top digging capacity in all conditions. 


hee! ditcher in its size and price range. 
Easier to operate—full hydraulic controls within easy 
Check these advantages: reach means less operator fatigue . . . easiest steering 

Advanced design. Greater maneuverability—smaller, ee oe 
more c t than other wheel ditchers digging to 7’. All-hydraulic spoil conveyor—10’ variable-speed con- 
ditcher available with point of balance veyor loads directly into trucks... handles spoil at speeds 
cks. to 640 fpm. Folds to 8’. Rubber impact rollers reduce 


; , P It wear, eliminate material build-up beneath belt. 
Costs less to operate—exclusive Barber-Greene design belt wear, ¢ oad . a - 


advat id up to more ditch per day with less main- New, compact size—only 26'5” long, 86" high in oper- 
tenance ess down time ... less wear. ating position. 7’ wide across tracks. 


Manufacturer of the only modern ditcher line 


Representotives in Principal Cities of the World 


Barber-Greene 2 


Main Office and Plant AURORA, ILLINOIS, a ey 


Other Plants: DeKalb, Milwaukee, Detroit, Canada, England, Brazil, Australia 


CONVEYORS DITCHERS ASPHALT PAVING EQUIPMENT 
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Shaping the ee 


Accumulation of bacteria in oil storage tanks, which 
can affect the quality of certain fuels, is being studied 
by the Midwest Research Institute in Kansas City, 
Missouri. Institute chemists and bacteriologists have 
conducted an extensive inquiry into growth of fungi 
and yeasts, as well as bacteria, in kerosine, diesel fuel, 
BACTERIA IN TANKS _ Jet fuel and fuel oils. Ordinarily, gasoline is not sig- 
nificantly affected by an infiltration of these small 
organisms, but kerosine and jet fuels seem to be un- 
usually susceptible, it has been found. Futhermore, 
organisms can spread from one tank, or fuel system, 
to another in course of transportation. Laboratory 
work is continuing, with the aim of determining meas- 
ures to prevent damage or deterioration of fuels. 


More than 4 billion cu ft of helium is being wasted 
annually, depleting our resources at a rate ten times 
greater than present consumption. This was the state- 
ment of James K. Carr, Under Secretary of the De- 
HELIUM CONSERVATION _ partment of Interior, speaking before a meeting of 
the Independent Natural Gas Association. He pointed 
to the future great need of helium and urged more 
gas men to apply for contracts for helium extrac- 
tion, for which Congress has allotted $47,000,000. 


Helpful to the gas transmission industry will be the 
method for full-range chromatographic analysis of 
natural gases published by the Natural Gas Proces- 
sors Association, formerly Natural Gasoline Asso- 
GAS ANALYSIS _ ciation of America. Thus, for the first time, a 
reproducible procedure is made available for use of 
this relatively new analytical tool. It is the result of 
a cooperative effort by 30 oil company and com- 
rnercial laboratories under NGPA supervision. 


A permit granted to Matador Pipe Line Co. to build 
a crude oil line in Manitoba has become a case of great 
significance as a constitutional issue. The line would 
move North Dakota crude to the Interprovincial line 
at Cromer then into the St. Paul area. Two railroads 
PERMIT CONTESTED _ have appealed the permit issued by the National 
Energy Board on a point of law. NEB has inter- 
preted the phrase “public convenience and necessity” 
as meaning desirable from the standpoint of public 
interest and not “essential or indispensable.” Inter- 
venors maintain the board must adhere to the literal 
terms of the Energy Act and not make assumptions. 
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new, 2-second cycle, all-electronic 
eliminates mercury switches... 


a photo-diode switch replaces the mechanical cam 
no 


tep forward in the science of telemetering 


this is Foxboro’s new telemetering 


ariables 
ely electronic, the system abandons earlier 
means of producing a pulse-duration signal. 


switches replace troublesome mercury switches 


Further Information on Advertised Products See Reader Service Card 


switch. There are no synchronization problems 


vacuum tubes . . . no periodic maintenance. 
Standard impulse-duration cycle on the new Foxboro 

telemetering system is 2 seconds — 4 times as fast as any 

other standard system. The signal can be carried over any 
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elemetering system 
makes maintenance “plug-in simpie” 


transmission medium. Modular construction makes servicing 


easy as “plugging-in” a new component 


This is the telemetering system all industry has been asking 
for. For full details, write for Bulletin 17-12. Or better yet 
ask your Foxboro Field Engineer for the comple te story. The 


REG. U.S. PAT. OFF 
Foxboro Company, 3812 Norfolk Street, Foxboro, Mass 


*Reg. U.S, Pat, Off, 
Pipeline Engineer December 1961 
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CONTRACTOR 
“SIZES UP” 
NEW TD-15 
AT FACTORY 
.FIELD 

PERFORMANCE 
CONFIRMS 
JUDGMENT 


int fin a pit with the new TD-15, operator Jim 
s fast Shuttle-Bar control for instant reversing to 

he cycle. The “15” is the only crawler in its power 

vith the shock-load prevention of ball-joint suspen- 

ic in International's 3-point track mounting design. 


Seeing what goes into the TD-15 at International’s 
nous Tractor Works convinced oilfield contractor, George 
e'd get more out of this machine—in performance, 
low upkeep. His 62-inch-gauge Oilfield Special 
equipped with the 8-foof sutside push-arm hy- 
bulldozer. Big in work capacity, this rig is sized 

isy highway haulage without special permits. 


v 


Oilfield Contractor George Baize, Hill City, 
Kansas, visited International’s “Tractor Works” in 
Chicago—to size up new TD-15 advantages, first 
hand. 

Mr. Baize noted the big tapered roller bearings 
that go into the new “15’s” transmission; the trans- 
mission oil pump that circulates and filters lubri- 
cant for extra long gear life. He observed economy 
and long life features like the new sintered metal 
steering clutch discs with built-in heat-defiance; 
new dry-type air cleaner with transparent, quick- 
dump collector. 

He examined advances that increase TD-15 
undercarriage strength and life: new drum-type 
front idlers to team with famous, precision welded 
double-box beam track frames. New self-cleaning, 
power-saving strutless track links. Improved, high- 





efficiency full-floating seals to protect the long life 
Dura Rollers—the track rollers you grease only 
once per hundred 10-hr. shifts! 


Goes home and buys one! 

And when Mr. Baize returned to Hill City, he 
bought a new International TD-15. He’s putting his 
new TD-15 on the hardest jobs he can scare up— 
reports getting the perfect performance he needs 
to make money on them! And his operator Jim 
Hoyt says: “We try to cut our location work and 
pit-digging time with all our dozers—still I can 
beat our best (previous) time with this new Inter- 
national TD-15, because of its digging ability, 
power, and speed’ 


Prove TD-15 ability to top its power class in pro- 


duction, operating economy, and on-the-job de- 
pendability for toughest oilfield work. Try the new 
“15” equipped with outside push-arm hydraulic 
dozer—for digging pits, clearing sites, doing all 
kinds of location jobs. Let your International Con- 
struction Equipment Distributor demonstrate. 


- International” 
Construction 
lLgupment 


180 North Michigan Ave., Chicago 1, Illinois 
A COMPLETE POWER PACKAGE 
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These savings — based on comparison of an 
IMO pump with a typical reciprocating pump of 
equal capacity — are among the benefits the 


D E LAVAL IMO pump offers you for crude-oil pumping. 


In addition . . . 
® 

@ The smooth, non-pulsating flow of the IMO pump 

| M O pump eliminates the need for the surge suppressors 
required with reciprocating pumps. 

Saves more than... @ The IMO pump runs at standard motor speeds. 

It can be connected direct to a motor without 
belts, sleeves or reduction gears. 

80% of weight @ The IMO pump has a capacity of over 3,000 gpm. 


7O% of space @ Maintenance is low... the IMO pump has only 
50% of installed cost saeetenniieerets | | 
In thousands of applications, pumping crude oil 
and other petroleum products, the De Laval 
Im Crude-oil pumping _ M0 pumpis giving outstanding service. It can 
bring the same advantages to your installation. 
For application and performance data, selection 
information, dimension drawings and tables, 
write for Bulletin IM-3200. 


De Laval Steam Turbine Company, Trenton 2, N. J. 
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IM-DL-104 


DE LAVAL * 6O YEARS OF CREATIVITY AND QUALITY 


CENTRIFUGAL PUMPS AND COMPRESSORS e TURBINES e IMO® ROTARY PUMPS AND HYDRAULIC MOTORS 
MARINE PROPULSION AND AUXILIARY EQUIPMENT e HELICAL AND EPICYCLIC GEARS e TURBOCHARGERS 
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PLIGOFLEX m= 


Pipe Protective Tape 


. 


Plicoflex butyl-vinyl laminated pipe protective tape 
guards your pipe under all conditions. Plicoflex tape is 


The liquid butyl Plicoflex primer and 
flexible butyl underlayer fill in all pipe 
surface irregularities for positive 
coverage. 


The vinyl outer layer increases resistance 
to 


Try Plicoflex on your next pipe 
protective job, you'll find it goes 
on easily, that total costs are low 
and that it gives the best protec- 
tion available to your pipe. 


10 colors, 4 thicknesses available. 


Write for descriptive literature 
or demonstration. 





TRADE MARK 


PLICOFLEX, INC. 


2425 Mowery Rd. __—s—~P. O.. Box 45911 Houston 45, Texas 
JAckson 6-371 Teletype HO 277 
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FOR THE UPS AND DOWNS 
OF DIFFICULT TERRAIN 


s 


J&L Electricweld Line Pipe. Mountainous country gives 
you a good indication of the quality of line pipe. lt places 
a premium on the ability of pipe to bend to contour. And 
keeps you keenly aware of such factors as weldability 
and roundness. 


Real line pipe quality begins with the steel itself. That's 
why J&L offers you such certainty. As a major steel 
producer, J&L controls line pipe quality from iron ore 
to finished product. Every length of J&L Line Pipe is 
produced on one of the most modern mills in the worid. 
Welds are ultra-sonically tested and are sound from end 
to end. And you get pipe that is uniformly round and 
easy to weld on the job. J&L Line Pipe is available from 
6% inches through 12% inches. 


Jones & Laughlin Steel Corporation 
3 Gateway Center, Pittsburgh 30, Pennsylvania STEEL 





Giant 

A. 0. Smith 
W-1750 
Meter 


Measuring the wealth of an oil oasis . . . This new W-1750 meter 
is used to accommodate the 24-inch pipeline which transfers 
crude from the desert terminal to tankers at loading docks. The 
W-1750 will meter crude at a rate of 25,000 barrels per hour — 
accurately and dependably. A. O. Smith's factory representative 
was on hand during this installation. 


For Further Information on Advertised Products See Reader Service Card Pipeline Engineer December 1961 





These huge A. O. Smith meters are going places . . . The highly 
successful performance of the world’s largest rotary positive dis- 
placement meter has earned it many important assignments 
around the world. This A. O. Smith shipment was destined for 
Libya. No matter where you go, A. O. Smith meters are world- 
famous for their accuracy, dependability, rugged performance. 


*. 
aes 


Unique A. O. Smith meter installation 
in Middle East sets ‘‘world record’’ 
for positive displacement capacity 


Even in this age of technological miracles, the 
precise measurement of 25,000 barrels of crude 
every hour through one meter staggers the 
imagination. Yet, when the problem was pre- 
sented to A. O. Smith engineers, it didn’t 
stagger theirs very long. 


A. O. Smith already had a great store of 
experience in large capacity metering with the 
world’s largest rotary positive displacement 
meter — B-875. By designing a special mani- 
fold to join two B-875’s and combining the 
readings on one counter, the job was done. 


B-875 meters have also been supplied for 
multiple meter installations in the Middle East 
to handle capacities of 125,000 barrels per hour. 


The durability of the B-875 meter is as re- 
nowned as its accuracy. When one of the meters 
recorded 100,000,000 barrels of crude and 
refined products it was thoroughly examined. 
No replacement parts were required to return 
the meter to service. 

The new Armorloy solid film lubricant proc- 
ess is also responsible for the exceptionally high 
metering capacity of A. O. Smith meters. 





Through research EF a better way 
A.O.Smith 


@ VM BRHwtYy eae 
METER AND SERVICE STATION 
EQUIPMENT DIVISION 
Factory: 1602 Wagner Ave., Erie, Pa. Offices: Atlanta 24 
Ga.: Chicago 3, | Houston 2, Texas; Los Angeles 22 
Calif.; New York 17, N. Y.; Newark, Calif.; Tulsa, Okla 
A. 0. Smith INTERNATIONAL S. A. Milwaukee 1, Wis., U.S.A 
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BRPE Tape Punch 


or 8 level tape at 
Synchronous unit, 
vire input. For busi- 
idout, or, with de- 
lat reception over 
VE or other high speed 
channels. 
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CX Tape Reader 


Reads fully perforated or chadless 
tape—5, 6, 7 or 8 level codes—at 
100 char/sec. For use as computer 
input device, or, with serializer, for 
transmission over DATA-PHONE 
or other high speed communication 
channels, 


Pipeline Iingineer 





LARP Tape Punch 


Produces 5, 6, 7 or 8 level tape at 
20 char/sec. Parallel input. May be 
used for cross-office relaying, data 
collection, or providing by-product 
tapes from business machines. Com- 
panion input tape reader available 


(LX). 


December 1961 














LBXD Tape Reader 


Dual-purpose model: permits, (1) 
tape transmission on-line and/or to 
business machines, or (2) direct read- 
out (without tape) from business 


LPR Typing Tape Punch 


Produces 5-level ‘common language 
tape,’’ prints data right on tape for 
handling ease. Speed, 10 char/sec. 
Non-typing version of this unit also 








LXD Tape Reader 


For on-line transmission of 5, 6, 7 
or 8 level tape at 10 char/sec. Trans- 
mission may be pulsed. 


available (LRPE). 


machines for on-line transmission. 
Speed, 10 char/sec; 5, 6, 7 or 8 
level codes. 


Teletype Corporation offers an extensive line of paper tape punching and reading equipment, with 
capabilities for meeting a wide variety of needs. In addition to the individual units illustrated, numerous 
combination sets are available—such as gang-mounted punches and readers, punch-reader relay sets, high- 
low and low-high speed converters, and page-tape consoles. 

Applications range from high or low speed on-line transmission to centralized data collection . . . data 
distribution . . . data input/output for business machines . . . by-product tapes . . . and many others. 

With Teletype-built tape units, you can solve your problems with precision-engineered equipment, 
backed by over fifty years of continuous design and manufacturing skill in the data communications field. 

Teletype equipment is manufactured for the Bell System and others who require the utmost reliability 
and versatility from their data communications systems. For further information, write to Teletype Corpo- 
ration, Dept. 47M, 5555 Touhy Avenue, Skokie, Illinois. 


— LE TT YY FE" 
CORPORATION ® sussioiary of Western Electric Company wwe 
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CHECK JET FUEL 3 TIMES FOR SAFETY 


; Jet fuel picks up dirt, water, rust, scale and other contaminants in 
| pipelines, storage tanks and feeder piping. To reduce jet engine mainte- 
nance and costly down time due to contaminated fuel, Warner Lewis 
2-stage Separator/Filters REMOVE essentially all solid contaminant as 
“ well as 100% free or entrained water. Warner Lewis Separator/Filters 
Separator / Filters are designed to customer specifications for the 3 basic fuel handling 

. points serving airports: 1) storage facilities, 2) loading racks 3) refuelers 

Your Silent and hydrant carts. Safety is of major importance to your company. Save 

Servant of Safety hours of costly maintenance and protect your jets by fueling through 
Warner Lewis 2-stage water Separators/ Filters. 


Warner Lewis 


Write, wire or call: 


. oe 


DIVISION OF FRAM CORPORATION 
BOX 3096 / WEbster 9-6386 / TULSA, OKLAHOMA 
IN CANADA: FRAM CANADA LTD., STRATFORD, ONT. 


sy Further Information on Advertised Products See Reader Service Card Pipeline E n gineer | Jecem be ¥ 1961 





PERFORMANCE AND ACCEPTANCE 


Repeat orders roll in for Cameron Ball Valves. Enthusiastic reports from test installa- 
tions during the past three years show performance justifying every claim. 

The reasons for this enthusiastic acceptance are plain — simplicity, with a minimum of 
parts — no bonnets or glands to leak — no lubrication for 

bearings or seal — easy to operate with Teflon bearings — 

tight shut-off indefinitely, with rotating seats — sealed for 


life, no maintenance. 


Plan now to profit from the trouble-free operation and CAMERON TRON SE 


. , P.O. BOX 1212 HOUSTON. TEXAS 
lack of maintenance expense of Cameron Ball Valves. 


CAMERON BALL VALVES 


Available in sizes 2” through 42” 
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TAPEGOAT PROTECTION... 


Works for You Anywhere! 





ee 
NATURAL GAS lines at compres- 
stations give years of 
free service when pro- 
APECOAT, the coal tar 


ly tape form 


STRIBUTION lines of 
an readily be pro- 
APECOAT to withstand 

d corrosive climate 


Lines in OFF-SHORE DRILLING oper- 
ations need joint protection equivalent 
to the mill-wrapping on the pipe. 
TAPECOAT is most economical be- 
cause it gives lasting protection in under- 
water service. 


AND CABLE SPLICES in com- 
ire effectively and eco- 
y TAPECOAT 


7 ~ UNDERGROUND GAS STORAGE facilities can be 
— “buried and forgotten" when protected by TAPECOAT. 
Note protection of tanks, pipe and pipe joints. 







STEEL MILL water lines in this new 

LINES need  pjant are joint-protected with TAPE- 

tection @S- COAT. TAPECOAT can be used to 

S ©aSY advantage to protect any steel sur- 

jarette face in underground service, as 
proved since 1941. 


> 


Lines buried in cinders in RAIL- 
ROAD YARDS need the sure » 
protection provided by TAPE- 
COAT. There's a size for every 
purpose from 2” to 24” in width. 










, ANUP g 


Write for full details today 
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I 7 a ere Originators of Coal Tar Coating in Tape Form = 






a fe! | 


1567 Lyons Street, Evanston, Ill. 


Manufactured and Distributed in Canada by — ; 
The Tapecoat Company of Canada, Ltd., - 
25 Haas Road, Rexdale, Ontario * 
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comes to Grandyle Village 


... through Bethlehem line pipe 


Iroquois Gas Corporation began laying distribution lines early in 
1961 in Grandyle Village, a promising new suburb on Grand Island 
in New York State’s Niagara Frontier. Connected to a 12-in. 

line laid under the river last Fall, these lines will bring gas to an 
initial 400 customers by the end of the year. The company estimates 
that, at the end of the 3-year, first-phase of the project, more 

than 80 per cent of the island’s consumers will be hooked up to 
their lines. Some 170,000 ft of 2- to 6-in. line pipe will be 
involved, the great majority of it coming from Bethlehem’s 
continuous buttweld and electric resistance-weld 

mills at Sparrows Point, Md. 


Bethlehem Line Pipe A// the Way 

Thousands of tons of Bethlehem large-OD, electric fusion-weld line 
pipe are used in the transmission lines which will bring 

natural gas all the way from the Southwest. Smaller-OD Bethlehem 


steel pipe will carry it into the individual homes. Wherever it’s 
used, Bethlehem line pipe provides tops in service . . . all the way. 


PA Ey nart 


Grand Island /s B: 


Just south of the Falls, the Niagara River 


divides to flow around an island larger than 
Manhattan. Virtually undeveloped until 1935 
when two new bridges provided access to the 
mainland, Grand Island is one of the most 
promising growth areas on the Niagara fron 
tier. Home and industrial construction is 
booming, stimulated by far-reaching plans to 
bring community services—such as natural 
gas service—to within reach of every corner 


of the island. 


rt ¢ 


BETHLEHEM STEEL 


Pipeline Engineer December 1961 


For Further Information on Advertised Products See Reader Service Card 








} 
| 
SoHE HEH er ER BEE ORO BEE EES ececconescéesesen 


. 
. 
. 
* 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
- 
. 
. 
+ 
. 
. 
. 
o 
7 
. 
. 
. 
. 
° 
. 
. 
. 
. 
. 
. 
7 
« 
. 
- 
. 
. 
. 
. 
. 


by Leslie O. Rowland 


Weather No Deterrent 
Canada Has Historical Year 


a Canada with a rewarding, history- 
making year of pipeline construction. She has 
accomplished one of the largest construction 
jobs in her pipelining history to help send Al- 
berta gas to California, has put British Colum- 
bia on pipeline maps in a big way and has found 
practical ways of carrying on almost all phases 
of construction during the entire year. 

Main gas transmission mileage constructed 
this year is approximately 1000 miles. Although 
short of the 2000-mile record-figure set during 
the previous peak period of construction of the 
systems of Trans-Canada Pipe Lines Ltd., 
Westcoast Transmission Co. Ltd. and Inland 
Natural Gas Co. Ltd., it nevertheless is a sub- 
stantial volume in contrast to the expected low 
level of gas line construction in 1962. 

This is the gas line construction outlook when 
the big current export projects have been com- 
pleted: a few additional laterals in Alberta; 
possibly one new border-crossing main line be- 
tween a new gas field in northwestern Alberta 
and the Westcoast system in northeastern 
British Columbia; a small addition to Sas- 
katchewan Power Corp.’s grid; and some addi- 
tional utility company main line construction 
in Alberta and Ontario. Total volume is not 
likely to exceed 500 miles. 

Liquid line construction for 1961 totals about 
800 miles, of which 505 miles are concentrated 


Cradling pipe on the Peace River line into trench 


in British Columbia. Requirements for 1962 
are not shaping up in large figures. 

Several local condensate lines probably will 
be built to connect fields to refineries. Inter- 
provineial Pipe Line Co., it is understood, is 
contemplating a fairly substantial program of 
main line looping to provide additional capacity 
for expected increases in deliveries to Ontario 
refineries as national oil policy targets lead to 
larger consumption of domestic crude in this 
region. 

No other projects are definitely in sight at 
present because the squeeze on Alberta crude 
oil production, between Saskatchewan on one 
side and the new B. C. pipeline on the other, 
will preclude any expansion in the Alberta pro- 
ducing rate. No significant discoveries have 
been made during the past year that will re- 
quire pipeline connections of any material size 
or extent. 

The year’s most noted gas line projects, those 
of Alberta Gas Trunk Line and Alberta Natural 
Gas, were described in the November issue of 
PIPELINE ENGINEER. 


Problems of Peace River 


A principal job in 1961 was Peace River Oil 
Pipe Line Co. Ltd.’s 161-mile, 12-in. pipeline 
from Fox Creek to Edmonton to provide a 
transportation channel for condensate from 
Windfall wet gas field and to pick up small 
quantities of crude oil from intermediate fields 
on the way to Edmonton. In its early stages, it 


immediately following coating and wrapping. 
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one of the more difficult jobs of the 


ract was awarded following a rather 
ision to proceed after a two-year 
the original grant of the construc- 
he contractor was Banister Con- 
Ltd. 
runs generally east and a little 
a tew diversions, parallel to the 
Approximately the first half of the 
hrough difficult terrain, consisting 
muskeg. Occasional swamps, bogs 
oughs intersperse the rest of the 
most of the easterly half is through 
vated farm land. 
growth is moderate to heavy in the 
rt of the route. 
lding kicked off on July 10, weather 
th some rain every day. Experience 
vas a little better, but no speed 
ere set on the job. 
topographical feature on the route 
run River, a major waterway in 
tern Alberta. It presented a steep drop 
the east bank. Several minor river 
crossings occurred at other points. 
but not the most difficult, crossing 
Athabasca River at Whitecourt. 
river is wide, it is not deep and 
approaches on both banks, so it 
little problem in crossing. In the 
creek beds there were a few rock 
had to be drilled and shot but 
rock in the ditch at anv other 


Timber supply for riprap was no problem, 
but during the wet period there was some 
difficulty with riprap floating on ground water. 
This was the period when most remedial work 
was required to repair places where riprap fell 
through. Even in dry weather, heavy machines 
of the pipe and dope gangs occasionally struck 
a soft place where there was no support under 
the riprap and tipped sideways, so that they 
had to be winched out. 

The first half of the job was ditched almost 
entirely by backhoes, as many as 12 being on 
the spread at one time. For the rest of the route, 
where terrain is mostly heavy loam, clay and 
well-compacted sand two rotary ditchers were 
used for a large part of the distance. The back- 
hoes worked from heavy timber mats nearly all 
the way on the first half, but generally could 
be walked through the low spots in the eastern 
part. 

Only a few bored and cased road crossings 
had to be put in, as the line crossed the main 
blacktop road only twice. During the first half 
of the route there were few roads at right 
angles to the right-of-way. Most were second- 
ary gravel or unimproved dirt roads that could 
be cut and backfilled. Coming through the Ed- 
monton urban area, however, to the refinery 
tie-in at the east side of the city, there were 
several crossings of roads, rail lines and other 
pipelines. 

The pipe gang did not average much more 
than a mile a day for the first month because 
of downtime for rain. Its best day recorded 
about 13,000 ft. Pipe was all in single joints, 
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Drilling rock on 
steep slope of Living- 
stone Range, one of 
most rugged parts of 
Alberta Rockies, on 
Savanna Creek line. 


Hot pass welders 
on Peace River job 
using equipment 
mounted on swamp 
buggies. 


random lengths averaging about 47 ft. Welding 
equipment included a quad unit mounted on a 
tractor for the two stringer bead welders. Hot 
pass welders had four 300-amp welding ma- 
chines mounted on swamp buggies and towed 
by tractors. Six 200-amp welding machines on 
rubber-tired wagons and towed by tractors, 
were used on the firing line. 

Coal-tar enamel was used for coating, and 
the pipe was cradled into the ditch immediately. 

Because of absence of road crossings in the 
westerly half of the job tie-ins were fairly far 
apart, averaging only about two to the mile. 
However, the tie-in gangs were responsible for 
setting river weights, which was a big job. 
Reinforced concrete square set-on weights were 
used for many miles through muskeg, as well 
as split-collar bolt-on weights for the larger 
river crossings. For the first 15 miles to the 
Iosegun River, the line was weighted with 
almost continuous river weights to overcome 
effect of muskeg terrain and ground water, 
which was practically on the surface. 

The Peace River line is designed to be in- 
tegrated with the rest of the system, which 
previously consisted, only of the direct line from 
the Sturgeon Lake area oil fields to the pumping 
station on the Trans Mountain main line at 
Edson. This line can deliver only for westward 
destinations, where marketing of Alberta crude 
will be restricted after the British Columbia 
interior oil pipeline goes on stream in the late 
fall. Thus the decision to build the new line to 
Edmonton provides the flexibility that will 
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make it possible to divert crude movement for 
easterly destinations. 

The Fox Creek starting point of the new line 
is at the pumping station at this point on the 
original line. The new line is intended to carry 
upward of 15,000 bpd of condensate and a 
variable quantity of crude oil, with initial 
throughput probably between 25.000 and 30,000 
bpd. 


A Tough Little-Inch 


Probably the most difficult little-inch project 
of the past several years is the one that is re- 
lated to but independent of the gas export proj- 
ect. It is Saratoga Processing Co. Ltd.’s 44-mile, 
16-in. lateral in southwestern Alberta that will 
carry gas for export from Savanna Creek field 
in the vicinity of Plateau Mountain to the proc- 
essing plant at Coleman, Alta. It was contracted 
to Banister Construction Co. Ltd. 

The northern end of the line when completed 
will have involved the highest elevation to which 
a pipeline has ever been carried in Canada - 
8132 ft to the top of Plateau Mountain where 
one of the Savanna Creek gas wells is situated 

Route of the line is partly in mountain coun- 
try along the Livingstone Range, one of the 
most rugged and rocky parts of the Rocky 
Mountain Front Range in southwestern 
Alberta. 

This job was kicked off in late winter, pro- 
viding some time to get riprap down in the low 
spots while the ground was frozen. A moderate 
proportion of the route is through rock, but the 
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to average a mile a day. Normal standards of 
speed of movement went overboard on this job, 
because of very heavy grades requiring a lot 
of winching of heavy equipment. 

An unusual backfill feature was the specifi- 
cation of sandbag dikes in the ditch in all places 
where there were long grades in areas of poten- 
tial ground water circulation or where ground 
water might be expected to run off from cut- 
banks on side hills. 

This job also contains one of the most difficult 
mountainside slopes ever encountered in pipe- 
lining in Canada. This is the last stage where 
the line has to climb up the sheer slope of 
Plateau Mountain on a grade that exceeds 60 
deg. The length of this section is 3000 ft from 
top to bottom, with one ledge at 1000 ft from 
the top where pipe can be anchored. 


Some Still in Progress 


filling a section of the Peace River line. 


British Columbia is the scene of the largest 
crude oil pipeline job of the year—the 505- 
mile, 12-in. line of Western Pacific Products 
and Crude Oil Pipe Lines Ltd., a subsidiary of 
Westcoast Transmission. It will carry oil from 
northeastern B. C. fields to the Trans Mountain 
Oil Pipe Line Co. pumping station at Kamloops 
in the B. C. interior and provide the first outlet 
; : for production from these land-locked fieids to 
last few miles are almost solid rock refineries in the Vancouver area. Contractors 


and up the flank of Plateau Mountain. are Canadian Bechtel Ltd. and Dutton-Williams 
e the early part of the job, unusual Deothese Lod 


ynditions persisted, and the rivers went 
ring flood conditions earlier than normal 
the sudden onset of warm weather at 
of May. During April and May it rained 
ed every day, and on May 10, 2 ft of 
| in 24 hours, covering 4 ft on the 
old snow. 
r the spring flood season there were 6 


hern part largely is along the level Kanana- 
alley where ground is level to undulating 
ial drift with a few steep shoulders of old 
benches to go over. Rock is spotty and 
tinuous at the south end, but at the north 


In southern Alberta, two condensate pipe- 
lines are scheduled for construction before the 
end of 1961. One is Britamoil Pipe Line Co. 
Ltd.’s 65-mile, 12-in. from Rimbey wet gas field 
to Edmonton, and the other is a 27-mile, 4-in. 
from the new Wildcat Hills wet gas processing 
plant west of Calgary to a junction point on the 

eaten tn cients wes ae Valley Pipe Line Co. Ltd. system south of 
; : Calgary. 
deep in normal winter and summer low ee 
Three exceedingly: swift vious teal te Only awarded at the beginning of September 
ded in the course of getting right-of-way: was contract for an 88-mile, 14-in. loop of the 
man, the Livingstone and the Racehorse Saskatchewan Power Corp. main line between 
vas crossed six times by the right-of- Hatton gas field on the western boundary of the 
een wank nai aieel ane weenie ell. province and Success compressor station 
almost any vehicle, but in flood season terminal which As a main junction Daas the 
nt vers on unk Seek Oe cae easily sweep province-wide grid system. Contractor is Robb 
peasy ; Construction Co. Ltd. 
was done entirely by backhoes, as Except for this one major gas transmission 
not enough level ground in sand or line loop in Saskatchewan, the eastern prairies 
justify moving in rotary ditcher. and all of eastern Canada were devoid of any 
stretches were mostly through glacial substantial construction jobs. Total mileage laid 
th amall to medium sized boulders that there was only about 100 miles, and it was in 
been hard on ditcher teeth. Ditch Ontario where Union Gas Co. of Canada Ltd. 
, 6 ft depth normally, to provide for and Consumers Gas Co. Ltd. laid main trans- 
wer. with an additional 6 in. of soil mission lines to provide service to a few com- 
the rock ditch. munities not previously on their systems. 
e gang, kicking off on July 5, did well e 
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by J. E. Fairman 


Cathodic Protection System 
Monitored by Aerial Patrol 


Wren you patrol a pipeline by air, how can 
you at the same time obtain the information 
required to determine whether the cathodic 
protection is operating properly? This was the 
problem Southern California Gas Co. recently 
faced when it switched from truck patrol to 
aerial patrol of its 320-mile, desert, high pres- 
sure gas transmission system. 

With routine truck patrol, pipe potentials 
with respect to buried rusty iron references had 
been measured at pre-selected locations on the 
cathodically protected lines. From these tests, 
pipe potentials with respect to a copper sulfate 
half cell could be calculated and the degree of 
applied cathodic protection determined. 

From a leak patrol viewpoint, the new aerial 
system proved just as satisfactory as the truck 
patrol system, but no longer was the patrol 
readily able to obtain the information required 
to determine whether the cathodic protection 
system was operating properly. The company 
was forced to send out patrolmen for the ex- 
press purpose of measuring pipe potentials 
which, because of the length of the protected 
system, proved expensive and difficult to sched- 
ule with other work. A more economical and 
dependable system had to be found. 

Southern California Gas discussed this prob- 
lem with engineers of Pipetron Co., North Hol- 
lywood manufacturer of a line of aerial survey 
indicators. Development of a self-contained sig- 
nal device which would operate with no exter- 
nal power source, indicate a change in the pipe 
potential and be easily visible to the aerial 
patrol was required. The result is the system 
shown in the photographs. 


The System, How It Works 
A voltmeter connected between pipeline and 
buried magnesium electrode indicates the po- 


tential of the pipe with reference to the magne- 
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sium anode. As pipe potential varies beyond 
settable limits, contact points are closed in a 
circuit energized by solar cells. This actuates a 
solenoid, which releases a trip mechanism and 
causes a semaphore signal to change its posi- 
tion. The position of the semaphore indicates 
the change in pipe potential to the aerial patrol. 

The semaphore signal device consists of two 
disks mounted to be visible to the aerial patrol. 
One side of the disk is red, the other side black. 
In “okay” position, the disks are at the same 
height with the red sides facing each other, 
thus appearing as a single black disk. When the 
device is actuated, one disk moves to a lower 
position and the two red sides are exposed. This 
is the “failed’”’ indication. Once the semaphore 
moves to “failed’’ position, it remains there 
until it is reset, which is manually done at the 
control box. 

Magnesium is used as a reference because of 
its high negative potential with respect to steel. 
This provides a reliable source of current for 
the potential sensing circuit even though the 
unit is installed in dry desert soil. 

Solar cells were selected to provide power for 
the solenoid circuit as the units will be installed 
in remote areas where other sources of power 
are not available. Storage batteries could be 
used but would not have sufficient life expec- 
tancy and would require frequent changing. 


When Is a Line Protected? 


Southern California Gas considers a pipeline 
to be adequately protected when its potential 
with respect to a copper sulfate half cell is 
negative 0.85 v. Maximum potential should not 
exceed negative 2 v on coated lines due to the 
detrimental effect on the coating. To verify that 
this minimum potential is maintained, the com- 
pany initially plans to install 11 semaphore units 
on the two pipelines protected by 10 rectifier sta- 
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ve of signal device now in operation. FIG. 2. Control unit. 


onal units will be installed if it the settable limit at which the device will be 
rable. actuated. As the two needles come together, the 
being installed are equipped with contact points close and the semaphore signal 
limit which indicates when the is tripped. 

tential is not maintained. Avail- Tests Southern California Gas has conducted 

also equipped with a settable so far indicate the device will accurately moni- 

ite when a maximum potential is tor its protective system. The firm believes the 
Southern California Gas does not complete signal system will do the job without 
ld be necessary with the protec- increasing the cost of its aerial patrol and at 

t has in operation. less than the present cost for sending out 

‘hore unit will be installed between ground patrolmen. 

tifier stations and at other stra- 

_ By accurately adjusting the set- About the Author 

h the device is actuated, a drop in 

e potential of the pipeline to below : John E. Fairman has pio- 

limit would be detected. This loss neered the development of 
ould be caused by the output of deep ground beds for cath- 


odic protection stations. As 
fs] y . r ate . . 
; falling off, or by other condi division corrosion engineer 
eht develop. 


: for Southern California Gas 

prototype of the signal device now : Co., he has participated in 

This unit was installed nearby in if the design, operation and 

location so the company could maintenance of cathodic 

. ve . yres- 

peration and make whatever tests protection for high pres 

arv. The solar cell can be see sure gas pipelines and re- 

ary. € solar cell Can be seen lated facilities. He has been 

from the top of the pole. associated with Southern California Gas for 14 years, 

the control unit for the device. five years of which have been in corrosion work. He 

needles on the meter indicates the studied at Los Angeles City College and Oregon 
otential between the magnesium State College. 

tected pipeline. The other needle is * 
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by J. E. Rassmuss 


South America: Scene of 
Surging Construction 


—_— has reached such a fevered pitch in 
South America that now most of its countries 
can boast of present activities and of what’s 
to come. 

Argentina: scene of an 1100-mile gas pipeline, 
the most extensive system in South America, 
with a products line of almost equal length, and 
other extensive gas, crude and products lines 
projected. 

Chile: 145 miles of new oil and gas lines in 
the Magellan fields, bringing the Southern Chile 
system to a total of 520 miles. 

Brazil: a 298-mile, 12-in. crude oil line from 
Rio de Janeiro to Belo Horizonte now under 
construction. 

Bolivia: the first trans-Andean pipeline in 
South America, crossing the Andes at an alti- 
tude of more than 14,000 ft. 


Peru: a projected trans-Andean pipeline 
from the Amazon basin. 


Ecuador: a proposed 60-mile pipeline from 
Libertad to Guyaquil. 


Colombia: the country’s first gas line, a 140- 
mile, 10-in. capable of transporting 20,000,000 
cu ft per day, now under construction, and 
another with a capacity of 50,000,000 cu ft per 
day projected. 

Venezuela: more than 1000 miles of gas lines 


now in operation, and new ones perhaps to be 
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fostered by the activity of the new government 
Corporacion Venezolana del Petroleo. 


Argentina 


Argentina is the scene of South America’s 
most extensive pipeline construction because of 
large oil deposits at Tierra del Fuego in the 
south, in the Salta Province near the Bolivian 
border in the north and in the Mendoza and Neu- 
quen fields in the west. 

Although crude from Comodoro Rivadavia, 
the largest oil field in the south, is shipped by 
tankers, a 1000-mile gas line connects the 
Comodoro field with Buenos Aires and a second 
1000-mile gas line with a capacity of 350,000,- 
000 cu ft daily is projected from Comodoro to 
Buenos Aires at an estimated cost of $300,000,- 
000. A 250-mile gas line from the Neuquen 
fields in the west connects at General Conesa 
with the mainline from Comodoro. 

Pipelines connect production of YPF, 
“Astra,” “Diadema Argentina” (Shell sub- 
sidiary), and “‘Petroquimica” in the Comodoro 
Rivadavia area to Colonia Sarmiento; and Pan- 
American recently completed a 94-mile, 12 
through 14-in. pipeline from its production at 
Anticlinal Grande to Caleta Cardoba. Capacity 
of the Pan-American line is 30,000 bpd. 

In Tierra del Fuego, Tennessee Gas Trans- 
mission Co.’s subsidiary Tennessee Argentina 
recently opened a large oil field, and completed 
a 30-mile pipeline from Rio Chico to the Sara 
field, only five miles from the terminal on the 
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At!antic Coast from where the crude is shipped 
through a 3-mile submarine pipeline to Buenos 
Aires. 

Major activity in Neuquen is the current con- 
struction of a $23,000,000 crude oil pipeline by 
Esso Argentina, subsidiary of Standard of New 
Jersey. From Challaco to Puerto Rosales near 
Bahia Blanca on the Atlantic, it will be a 394- 
mile, 14-in. and will cross two big rivers, the 
Rio Negro and Rio Colorado. Its capacity will 
be about 20,000 bpd initially and will be in- 
creased to twice that later. 

The projected 680-mile pipeline from Men- 
doza, where YPF and Loeb Rhodes are oper- 
ating, to Buenos Aires has been postponed be- 
cause of high costs, but YPF reportedly will 
call for new bids. 

The largest pipelines completed recently are 
those from Campo Duran on the Bolivian bor- 
der in the north to the Rosario refinery on the 
Parana River and to Buenos Aires. They began 
operating in 1960. 

Constructed by Fish Engineering Corp. of 
Houston and associates and Argentine contrac- 
tors at a cost of $200,000,000, the 927-mile, 
12-in. line was built from Campo Duran field 
to the refinery at San Lorenzo, north of Rosa- 
rio. Nine pumping stations have been installed. 
It is designed as a products line, but also trans- 
ports crude from the Bolivian Madrejones field. 
Capacity is 50,000 bpd. 

The gas line from Campo Duran to Buenos 
Aires, 1083 miles long, running parallel to the 
other, has a diameter of 24 in. for a distance 
of nearly 1000 miles to San Nicolas and con- 
tinues with 22 in. to Buenos Aires. 

Finally, a gas line from Bahia Bianca, to be 
connected to the gas line from Comodoro, has 
been projected to Mar del Plata. 


Chile 


In Chile the pipeline system of the Magellan 
oilfields in the south totals 520 miles. Pipelines 
extend from the most southern field of Gaviota 
to Cullen, the biggest producer, then over the 
Chillan field to the embarking terminal of 
Caleta Clarencia. Branch lines extend to the 
Victoria, Sombrero, Manantiales and Calafate 
fields on Tierra de Fuego Island. 

A 34-mile, 8-in. pipeline from Punta Delgada 
field north of Magellan Strait to the new 
Gregorio terminal will be extended farther east 
to the new Daniel field. The Punta Delgada- 
Gregorio line is paralleled by a 2-in. diam gas 
line. 

A total of 145 miles of new oil and gas lines 
were built in 1960 by the Empresa Nacional 
del Petroleo in the Magellan fields. 
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Brazil 


In Brazil pipelines are restricted to the Bahia 
area. Here, Agua Grande, Candeias and Don 
Joao fields, as well as some smaller fields, are 
connected by pipeline with the Mataripe re- 
finery and the terminal of Madre de Deus in 
Bahia de Tados os Santos. 

In the south, pipelines connect the port of 
Santos and Cubatao’s Presidente Bernardes 
refinery, which has a 110,000 bpd capacity, with 
Sao Paulo; and the Duque de Caxias refinery 
north of Rio de Janeiro with the Isla de Agua 
terminal. Two 11l-mile, 26-in. pipelines trans- 
port crude, and two 14-in. pipelines of the same 
length carry products. 

Principal project under construction is a 298- 
mile, 12-in. crude oil line from Rio de Janeiro to 
Belo Horizonte, the capital of Minas Geraes. 
Costing an estimated $100,000,000, it will 
supply crude to the Belo Horizonte refinery. 
Capacity will be 25,000 bpd. Petrobras is the 
builder. 


Bolivia 


In Bolivia, where production is only about 
9000 bpd, but prospects are promising, Yaci- 
mientos Petroliferos Fiscales Bolivianos has 
carried out an active and progressive expan- 
sion program, completing an extensive trans- 
Andean pipeline system. 

The first pipeline built connects the Camiri 
field, YPFB’s principal producer, with the re- 
finery of Cochabamba. This 331-mile, 65¢-in. 
line passes over an elevation of 11,000 ft. There 
are six pumping stations. A 4-in. branch line 
connects it with the refinery at Sucre. 

Another, a 160-mile, 6-in. from Camiri to 
Yacuiba on the Argentine frontier connects 
with Argentine railways for export to Argen- 
tina. 

A third, destined first for the transport of 
products, is a 243-mile, 6-in. climbing to an 
altitude of 14,000 ft. It was built by Williams 
Bros. Co. from Cochabamba to Oruro, principal 
mining center, and to the capital of La Paz. 

From Sica Sica, a 218-mile, 8 and 10-in. line 
crosses the Cordillera at an altitude of more 
than 14,000 ft and then descends to sea level 
at the port of Arica. This line was completed by 
Williams Bros. in about a year at a cost of 
$12,000,000. The ascent requires only one 
pumping station, but the descent, which is by 
gravity, requires three back-pressure stations. 
It has been proposed to use the fall of the crude 
as petroelectric power. 

Total distance from Camiri to Arica is nearly 
800 miies. Initial capacity of 7000 bpd possibly 
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will be increased to 50,000 bpd with a second 
line from Sica Sica to Camiri. 

Since its inauguration and initial filling with 
around 100,000 bbl of crude, this system has 
remained idle because of lack of production. 

lhe recently discovered, apparently large oil- 

eld of Caranda, being developed by Gulf Oil 
Co. of Bolivia some 30 miles northwest of Santa 
Cruz, may find an easier outlet to Brazil, with 
vhich Santa Cruz is already connected by rail- 
vay. Then there is also an ambitious project 
by Petrobras of Brazil for a 1000-mile pipeline 
from Sao Paulo to Bolivia. 

Santa Cruz has been connected to the Camiri 
a 4!s-in., 160-mile line to supply crude 
to the new topping plant at Santa Cruz, from 
which products are shipped by tank car to 
Brazil 

YPFB by its ambitious program has suc- 
ceeded in providing a large, well planned pipe- 
line net in Bolivia, but one that exceeds present 


requirements. 


fie | | bh 


Peru 


in the northern coastal area of Peru only 
local pipelines connect the different oil fields of 
ional Petroleum Co. and Cia. Petrolera 
Lobitos with the Talara refinery. Empresa 
Petrolera Fiscal ships its crude directly from 
the Organos field on the coast by a submerged 


pipe line 


Internat 


Peruvian Pacific Petroleum Co., subsidiary 
Service and Richfield Corp., has a 
submarine pipeline linking its Hum- 
;, about 1000 ft deep and in 132 ft of 
with storage tanks on the coast. The 
same system has been successfully employed by 
Belco Petroleum Corp. for two underwater 
o drilled by the Richfield barge. 
the Peruvian Amazon Basin, short pipe- 
onnect the two producing fields of Ganso 
ind Maquia with Pucallpa and Puerto 
on the Ucayali River, from where crude 
ed by barges to the Iquitos refinery in 
nd the Manaos refinery in Brazil. 
far distant is a projected trans-Andean 
from the Amazon Basin over the low- 
in the Cordillera at the Porculla pass 
at only 7000 ft. It can only be realized on the 
economic basis of a secured production of 
100,000 bpd and proved adequate reserves. 


1] 
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Eeuador 


On Ecuador’s Santa Elena Peninsula, pipe- 
lines connect the Ancon field of Anglo Ecua- 
Oilfields Ltd. and Tennessee of 
Ecuador's Cautive and Tigre fields to the neigh- 
boring refineries of La Libertad and Cautive. 


dorial 


A proposed 60-mile pipeline from Libertad to 
Guyaquil has not yet been realized. 


Colombia 


Considerable extension of Colombia’s pipe- 
line system is being necessitated by the remote 
location of recent discoveries from the coast. 

Two large trunk lines connect the De Mares 
concession in the Magdalena Valley and the 
Barco concession in the Maracaibo Basin on the 
Venezuelan boundary with the terminals of 
Mamonal, south of Cartegena and Covenas, in 
the Gulf of Morosquillo. 

The 335-mile, 10-in. Andean pipeline from 
De Mares to Mamonal, with 285 miles of 10-in. 
and 20 miles of 12-in. loops, has attained a 
capacity of about 80,000 bpd. Eighteen stations 
pump the heavy crude. 

In the lower Magdalena region, a 54-mile, 6 
and 10-in. branch line connects the high grade 
Dificil field of Shell with the main line at El 
Plato. Two small 4-in. branch lines, 11 and 12 
miles long, link International Petroleum Co.’s 
Totumal and Aguachica fields. Short branches 
connect the Casabe and Cantagallo fields of 
Shell in central Magdalena. A 16-mile continua- 
tion of the main line to Galan on the Magdalena 
River is operated by Empresa, the government 
company. 

Texas Petroleum Co.’s 114-mile, 12-in. pipe- 
line from its Velasquez field, farther up the 
Magdalena, to Galan, connecting with the An- 
dean trunkline at that point, requires only one 
pumping station because of its natural gra- 
dient. Its capacity of 30,000 bpd has made 
possible full development of the field. A short 
branch line links the Palagua field, and a 46- 
mile, 4 and 6-in. pipeline connects La Dorado 
refinery, upstream on the Magdalena River. 
Finally, in the uppermost Magdalena basin in 
Tolima, a 21-mile, 4-in. connects Texas Petro- 
leum’s Tetuan field with its Guamo topping 
plant. 

The other trunk line from Colombian Petro- 
leum Co.’s (Mobil-Texas) Tibu and Petrolea 
fields in the Barco concession, a 262-mile, 12-in., 
rises from an altitude of 216 ft at Petrolea to 
over 5000 ft crossing the Sierra de Perija, then 
descends to sea level at the terminal of Covenas. 
It is served by three pumping stations and has 
a capacity of 27,000 bpd. 

The Cicuco field, Colombian Petroleum’s 
second largest, is linked by an 11-mile, 10-in. 
pipeline and is now the scene of Colombia’s 
first gas line construction. It will be a 140-mile, 
10-in., $6,000,000 pipeline transporting 20,000,- 
000 cu ft of gas daily from the field to the 
principal port of Barranquilla. 

Another gas line of 50,000,000 cu ft daily 
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capacity is projected from John W. Mecom’s 
recently discovered gas field at Jobo to Carta- 
gena for the petrochemical plant to be built by 
International. 

Empresa has built a 241-mile, 6 and 8-in. 
products lines from Galan to supply Bogota. 

A 123-mile, 6-in. branch line has been built 
from Puerto Berrio on the Magdalena River to 
Medellin. 

The only pipeline from the Pacific Coast is 
the 63-mile, 6 to 8-in. products line from the 
port of Buenaventura to Cali, Western Colom- 
bia’s largest city of 600,000 inhabitants. This 
$4,000,000 line has a capacity of nearly 30,000 
bpd. 

Projected are new products lines from 
Empresa’s Barranca Bermeja refinery to Buc- 
aramanga in the east and from Tibu to Cucuta 
on the Venezuelan boundary. 


Venezuela 


In Venezuela there are two principal pipeline 
nets, one in the Maracaibo Basin and the other 
in the eastern oil fields. The Apure Basin is 
connected by a pipeline from Barinas to Puerto 
Cabello. 

In the Maracaibo Basin, Creole’s 144-mile 
Ule Amuay line to the Amuay refinery on 
Paraguana Peninsula on the Caribbean coast 
is 24 to 26 in. in diam, with a capacity of 
300,000 bpd. 

A 30-in. trunk line of Shell extends from 
Lagunillas to Cabimas, with 400,000 bpd capac- 
ity and from that point there are two lines 
of 30 and 34 in. to Puerto Miranda at the 
entrance of Lake Maracaibo, with capacity in- 
creased to 800,000 bpd. Another 163-mile trunk 
line from Palmarejo transports crude from 
Shell’s fields west of the lake to the Cardon 
refinery located also on Paraguana Peninsula. 

A 16-in., 36-mile line transports heavy crude 
from Richmond’s Boscan field to Punta Cabello, 
continuing under the lake to the eastern shore 
and later to Puerto Miranda. In the south of the 
lake a pipeline connects the Tarra fields near 
the Colombian boundary with the southern shore 
of Lake Maracaibo. 

Numerous pipelines connect the lake’s dif- 
ferent fields, and under-water pipelines the 
wells in the lake. These are largely of alumi- 
num pipe because of its resistance to corrosion. 

In the eastern fields, one of the first pipe- 
lines was the 152-mile, 16-in. from the Mercedes 
fields to La Cruz. It has a capacity of 60,000 
bpd. 

From Oficina and Anzoategui fields several 
pipelines join at Anaco. From Anaco to the port 
of La Cruz there are two 60-mile, 16 and 26-in. 
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lines, a third line of 30-in. from Oficina to 
Anaco and La Cruz, and, finally, a 6-in. gas line 
from Anaco to La Cruz. 

From Sta. Barbara-Jusepin fields 10 to 16-in. 
lines extend to the refinery and terminal at 
Caripito, and from Travieso a 95-mile, 16-in. 
links La Cruz. From Monagas Temblador area 
a 92-mile, 30-in. line with a high viscosity crude 
capacity of 48,000 bpd has been completed to 
Caripito. Another line of 10-in. extends east- 
ward to the western branch of the Orinoco 
River. 

The Apure Basin, the third oil basin in Vene- 
zuela, has been connected by a 211-mile, 20-in. 
crude line from San Silvestre in Barinas to a 
terminal at E] Palito west of the port of Puerto 
Cabello. Its capacity is 100,000 bpd. 

In Southern Venezuela a 45-mile, 24-in. crude 
oil line is being completed from Phillips Petro- 
leum Co.’s Morichal field west of Temblador in 
Monagas to a terminal on the southern bank of 
the Orinoco River west of Puerto Ordaz. Special 
provisions may be necessary for heating the 
extremely heavy crude. 

Gas lines include: a 205-mile, 26-in. with a 
capacity of 220,000,000 cu ft daily from Anaco 
to Caracas; another which extends from 
Lechose in the state of Guarico north to the 
Caracas area, connecting with a line from 
Mercedes and extending west to Valencia, 
Puerto Cabello and Barquisimito; and one in 
the south connecting the Oficina area with 
Cuidad Bolivar and Puerto Ordaz on the 
Orinoco River. 

Venezuela has nearly 2000 miles of 8 to 34-in. 
trunk lines, about 760 miles of branch lines 
connecting different fields and more than 1000 
miles of gas lines. 
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by Edward Gordon 


Let’s Play the Management Game 


In Gas Transmission 


ry 

Pe a personnel group, divide it into teams, 
give each team a hypothetical company — and, 
with the aid of a computer, you can teach gas 
transmission company management! You can 
play the management game! 

This management game for the gas trans- 

sion industry is more than a “simplified” 

ne. It actually simulates the industry, rather 
than just creating a dynamic situation in which 
the individual trainee plays a specific role. As a 
training tool developed by United Gas Corp., 
it adequately and vividly demonstrates the fea- 
tures peculiar to the gas transmission industry. 
Yet it retains the basic economic considerations 

ommon to most management games. 

United Gas “game” takes into consideration: 
long-term contracts; financial structure of the 
capitalization of a gas transmission company ; 
and regulatory agency control. This simulation 
is programmed for the Datatron 204 computer. 


“Game of Chess” Principle 


The value of a game situation for training 
purposes stems from the presence of competi- 
)pposing sides with conflicting interests 

outdo their competition. This provides 
notivation so necessary to an effective 
ng situation. 

military has used games for many gen- 
to plan for future possible war situa- 
because rapidly changing technology does 
mit the military to count on past battle 
Chess is such a game, although not 

ophisticated as modern war games. 
ndustry, too, rapidly changing and ever 
ore complex technology and availability of 
iodern electronic computers are leading to 
ch greater interest in management games. 
rst management game comparable to mod- 
var games was developed by the American 


Management Assn. in 1957. The Rand Corp., a 
leader in the development of war games dur- 
ing and since World War II, assisted. This first 
management game is based upon a model of a 
hypothetical manufacturing industry in which 
there can be up to five competitive manufac- 
turers, each deciding how much money he 
wishes to spend on marketing and research, 
how many units of the product to manufacture, 
and the price to charge his customers. He can 
expand his production facilities or, if necessary, 
sell a portion of them. Each manufacturer 
makes independent decisions and is supplied 
with reports notifying him of the consequences 
of his own decisions and those of his compe- 
titors. This “simplified’’ model requires the use 
of an IBM 650 computer. It does not accurately 
simulate any specific industry. 

Participants in management games become 
so involved, probably due to the stimulation of 
competition, that even weighty financial reports 
are analyzed avidly and thoroughly understood. 
Financial reports and other statistical sum- 
maries no longer are confusing arrays of un- 
interesting numbers. They tell the management 
of the strong points and weaknesses of the com- 
pany being run and its competitors. The man- 
agers search for ways to improve and bolster 
their own company while gaining any advan- 
tage possible over their competitors. They 
quickly learn the ground rules of the manage- 
ment game, looking for loop-holes to turn into 
competitive advantages. 


Basic Principles Taught 


Management games are remarkably effective 
in teaching basic principles of economics and 
management. That is why more than 100 man- 
agement games have been developed in the 
short time that has elapsed since the American 
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HY DRIL 
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Now with worm-gear drive, Hydril Ball Plug 
Valves are even easier to operate...less torque on 
the handwheel is required than in other worm- 
gear valve drives. The ball plug is mounted on 
sealed bearings to further assure easy operation. 
Gear mechanism is completely enclosed for 
protection from weather and other damage. 
Optional power operators (pneumatic, hy- 
draulic or electric) are available. Also available 
are the standard Hydril Ball Plug Valves with 
spur-gear drive. Both in a wide range of sizes 


and pressure ratings. 


HYDRIL COMPANY 


714 West Olympic Boulevard, Los Angeles 15, California 
Factories: Los Angeles, Calif.; Houston, Texas 
Youngstown, Ohio; Rochester, Pennsylvania 


Xtra benefits from full-opening 
Ball Plug Valves! 


Like the gasket seal in a tongue-and-groove 
flange, the fully confined Hydril sea] ring does 
not rely on line pressure...it is mychanically 
compressed against the plug to fdrm a com- 
pletely bubble-tight high-pressure ;;eal in either 
direction. On opening the valv//, this seal is 
relaxed from contact with the pfug before it is 
turned. Friction and drag are mjnimized, assur- 
ing long life and low maintenan;-e. Hydril Valves 
are fully field-tested and proven in a wide vari- 
ety of services. See your Hydyil representative, 
or write for new catalog. 


Sales Offices 


HYDRIL COMPANY: Bakersfield, Los Angeles, Ventura, California; New 
York, New York; Youngstown, Ohio; Rochester, Pennsylvania; Corpus 
Christi, Dallas, Houston, Midland, Odessa, Texas 


HYDRIL SUPPLY COMPANY: Harvey, Lafayette, New Iberia, Shreveport 
Louisiana; Oklahoma City, Tulsa, Oklahoma; Casper, Wyoming 


HYDRIL CANAGIAN COMPANY, LTD.: Calgary, Edmonton, Alberta 
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Management Assn. game was first introduced 
just four years ago. These games vary widely 
in their content depending upon the objectives 
of the developers. Most of them have been de- 
veloped by universities for use in their grad- 
uate and undergraduate level management 
Coul 

One quickly learns that research and mar- 
keting expenditures and sales price influence 
demand for a product but that the effect de- 
pends upon what the competition is doing. 
Furthermore, the product must be manufac- 
tured economically so that the net effect is a 
profit to provide the funds necessary for healthy 
growth of the company. This narrow margin 
between revenues and expenses which we call 
profit leaves little room for expenditures to 
satisfy the desires of a single department that 
does not produce commensurate revenue. Fur- 
thermore, strategies should be long range with 
continuing reassessment of the competitive 
situation to detect the need for changes in long- 
range plans, to allow for the consequences of 
the plans of competitors. 


Gas Transmission Variations 


\lthough most industries do have the above 
characteristics, there are wide variations in 
their other characteristics. For example, in the 
natural gas transmission industry, gas pur- 
chases and sales are usually conducted under 
long term contracts. Thus, the competition is 
for new suppliers and customers and renewal 
of expiring contracts with present suppliers 
and customers. Hence, much greater foresight 
is required for new decisions to produce large 
effects and the resulting much greater signifi- 
cance of small effects. 

Few commodities have a selling price on the 

ler of one cent per pound. Yet, most pipe- 

ell their gas for less than one cent per 
Consequently, huge volumes of gas must 
nsported at a very low cost despite tre- 
is investments in transmission equip- 


use of the high capital investment re- 
the gas transmission industry with 

on investment limited by regulatory 

s to a level much lower than that of so- 
anufacturing industries, much of the 
tion is obtained by sale of bonds. For 
eline companies, the interest that must 

to bondholders exceeds earnings of the 
the company (the commcéa stock- 
Thus the financial structure of the 
lization of a gas transmission company 
s an important role in the economics of our 
In the American Management Assn. 


game, as well as many others, only corporate 
earnings can be used to finance expansion. No 
other source of capital funds is provided in 
their management games. This is obviously 
inadequate for the gas transmission industry. 

Another feature of the gas transmission in- 
dustry is the presence of regulatory agency con- 
trol over much of the gas sold. Unfortunately, 
many of the control principles are based on 
experiences of public utilities, which differ dras- 
tically from the characteristics of the gas trans- 
mission industry. For example, it is customary 
for gas sales prices set by regulatory agencies to 
be dependent upon the expenses actually incur- 
red in a test period. With the transition from a 
limited demand far below the supply available 
to a demand comparable with the supply avail- 
able, and taking into consideration the in- 
creased cost of finding gas, there has been a 
substantial increase in prices paid for new sup- 
ply contracts to a level approaching that of 
competitive fuels. 

Due to the long term nature of most gas 
supply contracts, the higher price of new supply 
contracts has resulted in substantial increases 
every year in the cost of gas purchased by pipe- 
lines. Thus, the price paid for gas by pipeline 
companies is significantly higher than the value 
used in determining the price to be paid by 
their customers, resulting in a return on invest- 
ment significantly lower than the return the 
regulatory agency considers to be fair, which 
in turn is much lower than the return of other 
industries. Thus, this regulatory lag can have 
a rather serious effect when the cost of gas 
purchases is increasing rapidly as it has been 
doing for the past few years. 


About the Author 


Edward Gordon, as com- 

puter analyst at United Gas 
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specializes in analysis of 
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CUTS POWER COST 90%...SPACE BY 80% 


SINGLE CHANNEL CARD 


NEW COLLINS TRANSISTORIZED CARRIER...UP TO 600 CHANNELS 


Now... the freedom of maintenance and reliability inherent in transistorized 
equipment, at a saving of up to 90% in power and 80% in rack space over tube 
equipment. This is Collins new MX-106 fully transistorized carrier. Either in 


microwave, wire or cable systems — or any combination of these 

— the new multiplex is compatible with Collins MX-103, Western 

Electric L-Type, CCITT, and other carriers. Its design permits W AND 
easy and economical expansion to meet changing require- 


ments. For details, write Collins Radio Company, Texas 
Division Sales, 1930 Hi-Line Dr., Dallas 7, Texas. } 


COLLINS RADIO COMPANY . DALLAS, TEXAS CEDAR RAPIDS, IOWA BURBANK, CALIFORNIA 
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After Data 


) 
ress in pipeline operations technology has a system of coding that makes it mathematically 
een closely linked with the industry’s applica- improbable that an undetected error will be 
information-gathering techniques. received as a valid message. Various methods 
data-logging systems will continue of checking the accuracy of transmitted data 
mproved, but of even greater signifigance, are available. Their relative merits will not be 
peliners believe, will be the application discussed here. It is sufficient to say that these 
mputer control to system operations. techniques produce highly reliable results. 
evolution of such computer-controlled As a result of the availability of reliable data 
ill be closely allied tc advancements transmission, automatic digital data logging 
gathering and logging. systems have become available. 
has data logging progressed, and what Results of recent surveys in the industry in- 
present state? And what are some of the dicate the growing acceptance of binary coded 
factors that might favor application decimal transmission and automatic digital 
iters? Answers to these questions will data logging. 
termine the future of computer applica- Design engineers and progressive manage- 
ment are looking forward to the day of the 
computer-controlled system. They have ex- 
Developments in Data Logging pressed their faith in its early arrival to the 
point of buying digital type equipment even 
of the nature of pipeline systems, it now, when it may not always be justified. 
desirable since operations first began Economic justification for digital equipment 
yressure and flow information from in almost every case is based on a combination 
points so that corrective actions could type supervisory control and telemetering sys- 
In the early days this information tem being employed. Since much of the basic 
to the dispatcher by telegraph and equipment is required for supervisory control, 
oice or teletype. the additional cost of digital logging is only 
telemetering systems were placed in slightly more than the cost of analog recording 
early as 1913. Early use of digital systems. Additional communications circuits 
sion techniques were used in tank required for the analog system usually more 
These telemetering systems remain in than offset the difference in investment on the 
and, as a matter of fact, are selling larger pipeline systems. 
ehest volume in their history. The additional incentive of preparing for 
emetering techniques are adequate computer control often tips the scales in favor 
esent good engineering selections in of the digital type system. 
erations. They will probably continue 
investments for many years. “Off-Line”? Computers 
techniques have one general fault, 
that makes them unsuitable for com- Many of these highly automatic data logging 
olled pipeline systems. They have systems are installed on large pipeline systems 
» error proofing. Use of the human and take a great volume of data. Unfortunately, 
mind provide the necessary error most of this information is put to use for only 
a few minutes or hours at the most. It is then 
re sophisticated techniques of binary discarded or, worse still, stored in valuable 
mal data transmission have evolved files never to be referred to again. 
chniques used in supervisory control Evaluation of these voluminous records by 
puter systems. This equipment utilizes trained personnel to determine techniques for 
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Logging—What Next? 


increased efficiency is economically impractical, 
but their evaluation is an ideal task for a gen- 
eral purpose computer. Evaluations of the 
record of previous operations can be quite val- 
uable if proper limits are set on the results. 
Historical data is a valuable tool. Changes in 
operations that may result from such evalua- 
tions could, in themselves, pay many times the 
cost of a data search unit used on a part-time 
basis. 

An “off-line” computer might perform sev- 
eral additional functions: 


Scheduling. 


a. Proper sequencing of various products to 
provide minimum contamination. 


Checking for adequate storage at receiv- 
ing points; coordination of schedules to 
meet batch size minimums at end points. 


Making calculations necessary for coor- 
dination of schedules with other carriers 
that must receive from the originating 
carrier. 

Preparing work schedules for partially 
attended operations having men on a 
“call-out” basis. 


Computing optimum flow rates to meet a 
schedule as set up above. 

Keeping track of batch changes and their 
expected arrivals at various points on a 
system. 

Preparing forecasts of operating costs, in- 
come and required pipeline capacity. 
Preparing stock or inventory reports. 
General accounting and payroll functions. 
Making market studies for economic anal- 
ysis of pipeline extensions or additional 
marketing outlets along existing systems. 


One important consideration when evaluating 
the requirement for an “off-line’’ computer is 
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how readily the unit can be adapted to receive 
operating data from the pipeline. If possible, 
the digital code from the data logging system 
should be fed directly to the computer without 
the necessity of several translation units. 


“On-Line’’ Computers 


One giant step inte computer operation of 
pipelines would be the application of special 
purpose computers to an entire pipeline system. 
The unit would receive basic data on market 
requirements and available supply and would 
work out a schedule and put it into action 
While possibly the most desirable as the ulti- 
mate in automation, this system is least likely 
to be accepted by engineers and management, 
because it presents two major problems: 


1. The cost of such a system probably would 
exceed any other system described here. 
In most cases, it would be so expensive, 
because of auxiliary equipment required, 
that its application would be impracti- 
sable. For this type of system to operate 
to its full capability in making decisions 
and putting them into operation, no valve 
would be opened by hand and no button 
pushed by hand, except those to provide 
basic information. 


The other major problem will continue to 
be the high operating or investment cost 
of reliable communications. A communi- 
cations failure under certain conditions 
could cause great loss of money. Designs 
to circumvent such occurrences are ex- 
tremely costly. 


Naturally, there is an economical point be- 
tween present remote controlled systems and 
the ultimate system described briefly above. 
The adaptior of centralized “on-line” computer 
control to a limited degree is possible and will 
be produced in the next few years. The most 
likely installation will be on a pipeline system 
that now has a great deal of remote control and 
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{ takes cannon-barrel pipe 
to store gas at 5,000 psi 


BH 


juct is made of modern, dependabie Steel. 


PRESSURE 


North of the Susquehanna River near Renovo, 
Pennsylvania, is a depleted gas reservoir known 
as Leidy Field. It has just been converted into an 
underground gas storage field. The field has a total 
of 85 wells and is roughly 13 miles long and 7 
miles wide. 

To store gas in this natural reservoir when 
completed requires an injection pressure of 5,000 
psi at the wellhead. This storage field provides 
for a peak withdrawal of 800 million cubic feet 
each day and an average withdrawal of 400 million 
cubic feet per day during the winter season. 

Seamless Steel Line Pipe was selected for this 
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project, because the high pressures demanded 
strong, reliable pipe with almost cannon-barrel 
thickness. Pipe walls ranged up to 1.312” in thick- 
ness in pipe size 6%-inch to 12%-inch. 

USS National Seamless Steel Line Pipe met 
these requirements. It is ideal for lines that handle 
gas, liquids and solids. It's available in a complete 
range of wall thicknesses, steel analyses, and in 
diameters up to 26 inches—USS National Electric- 
Weld Line Pipe up to 36 inches. Write for infor- 
mation on our products, services and facilities. 
National Tube Division, United States Steel, 525 
William Penn Place, Pittsburgh 30, Pennsylvania. 


USS and National are registered trademarks 
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National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 








HD-16 TORQUE 
CONVERTER 

SIDE BOOM TRACTOR 
Weight: 59,010 Ib- 

with full set 

of counterweights 

Hp: 150 net engine hp 
Lifting capacity: 78,000 
Hee) ar Ss amte)'-1aar-lalcd 4 
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HD-11 TORQUE 
CONVERTER 
SIDE BOOM TRACTOR 


Weight: 35,000 Ib 
with full counterweight 
Hp: 111 net engine hp 


Lifting capacity: 40,200 
lb at.4-ft overhang 


HD-21 TORQUE 
CONVERTER 


SIDE BOOM TRACTOR: 


Weight: 78,250 Ib 
with full set 

of counterweights 

Hp: 225 net engine hp 
Lifting capacity: 
127,000 Ib at 4-ft 
overneny 





NEW! 111-H.P. 


TORQUE CONVERTER 


BOOM TRACTOR 


Allis- Chalmers— pioneer leader in torque converter tractors —now 
offers the HD-11 side boom tractor with torque converter drive. 
Pipeliners were quick to accept the advantages of this smooth- 
acting drive in Allis-Chalmers big side boom tractors. Today, these 
advantages are yours in this Allis-Chalmers medium-sized model. 





Wherever you’re using a side boom tractor in the 14- to 17-ton range 
—on medium-inch cross-country lines, small feeder lines, big-inch string- 
ing work, oil or gas gathering lines—you can now get the advantages of 
torque converter drive with the new Allis-Chalmers HD-11. On cradling, 
stringing, hauling or dozing, this torque converter tractor will give you 
power and smoothness that no other tractor near its size can match in 
any terrain. In addition. with front power take-off, side boom is under 
full power control at all times. 

You get the best side boom in the business with internal-expanding 
brakes for safe, sure operation . . . quick-on, quick-off, pin-connected boom 
fittings . . . safety-link, hydraulically controlled counterweight. In addi- 
tion, you get the output-boostir'~ ages of Allis-Chalmers new 10,000 
engine for greater power, lov ~w hydraulic power steering 
for easy, finger-tip operatio. 2 ¢ clutch for better wear, 
longer life. HD-11 side boom tractor is ilable with direct drive. 

Cail your Allis-Cha'mers construction 1. ery dealer for a demon- 
stration. Allis-Chalmers, Construction Machinery Division, Milwaukee 1, 
Wisconsin. 
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tal data logging equipment. There wiil still by additional non-linear functions caused by 
msiderable use of available override fea- change in pump speed. 
tures on such a control system and some critical Other problems that might lend themselves 
ocations will continue to be manned. to local computer control include: 
[he application of computers to “on-line” 
ses such as petroleum and chemical refin- . Special hydraulic problems peculiar to a 
n recent months, indicates that these de- particular station that might best be 
are becoming highly reliable and relatively solved with information obtained near 
free devices. This development has oc- the station. 
since the advent of “solid-state’’ com- 
The reliability of a central computer . Problems related to high viscosity crudes 
system will still depend a great deal and the effect of temperature on their 
the reliability of the communication sys- ability to be pumped. 


Changes in operating units available due 
Local Computer Control to local malfunction. 
Power rates that allow special discounts 
for power used during power company 
off-peak periods. 


recent years more attention has been 
) the use of computer techniques at the 
evel to reduce power costs at individual 
lhe earliest of these was the applica- 

ow controllers to maintain constant flow 
driven or electric pump stations. This 
owed by the use of the “demand con- 
to pumping station instrumentation at 
ump stations to reduce demand estab- 
hile “‘packing-the-line” or to reduce the 
stablished by pumping heavy viscous 

it the same flow rate as light, non-viscous 


There may be many more applications for 
these relatively low cost computers. It would 
certainly appear that this is a field that should 
not be neglected by the computer manufac- 
turers. 


“Combination’”’ Computer Control 


A concept recently introduced in natural gas 
pipelining is use of a combination computer 
control system. At each individual station a 
local control computer, perhaps similar to that 
described briefly here, would control the indi- 
vidual station. 

An “off-line” computer at the dispatch center 
would receive information from the stations 
and from market and supply sources, make 
necessary calculations and present the schedule 
to the dispatcher. Obviously, the information 
could be directly fed from the master computer 
to the individual station computers without 
being checked by the dispatcher, if confidence 
in the system were high enough. 

This approach is the most likely to be ac- 
cepted by the liquid pipeline industry for its 
several advantages: 


ystems were more fully utilized by 
ympanies with the addition of variable 
lrives between constant speed electric 
nd the pump. This made the “throt- 
conserve power (and money) more 


hnique announced fairly recently is the 
computer logic to always run the correct 
f individual pump units at a large 
ilti-unit station. This enables the in- 
tation to operate automatically at its 
omical level. 
computer approach is certainly one 
solution when large multi-unit electric 
ire part of an existing pipeline system. 
be pointed out, however, that the most 
al operation at each individual station 
be the most econumical for the sys- 
vhole. 
r as the operating levels are manually 
minimum of calculations, it is to be 
| that an extra margin of safety will be 
ned. This margin will cause excess . Computer equipment installed at the re- 
nsumption and/or reduced capacity for mote stations need not be identical. Simple 
. translation units could provide any nec- 
ation of similar principles to engine- essary changes in the command signals 
tations or to electric drive stations with required. 
e speed drives is not appreciably dif- 
except in the complications introduced 3. Communication circuit requirements are 


Communication circuit failure is no longer 
an intolerable problem, since the individ- 
ual stations would have a memory and 
would not require constant supervision. 
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somewhat less costly, because less data is 
required to be transmitted and, therefore, 
either fewer circuits or less expensive 
circuits can be used. 


The prime computer is available for other 
functions on a part-time basis. 


The dispatcher can override the prime 
computer as required without losing the 
savings available with computer control, 
since each station still attempts to operate 
at its pre-set condition. 


The system can be installed in increments. 
Individual station units can be installed 
one station at a time without the master 
computer. At the appropriate time the 
central computer can be added to com- 
plete the system. 


A prime computer can be shared by more 
than one pipeline owned by the same 
company. 


Economie Factors 


It is not uncommon for a moderate sized 
liquid line to have power bills in excess of $1,- 
000,000 per year. If 5° of this amount could 
be saved through better schedules, correct hy- 
draulics and more efficient operations, the sav- 
ings should make a good return on a computer 
system investment. 

There are other possible benefits: 

One or more tanks need not be built because 
of closer scheduling. 

Possibly construction of booster stations 
could be delayed another year. 

Perhaps line loop can be delayed. 

All are substantial capital investments tha’ 
may, in themselves, equal or exceed the cost of 
a computer system. 

One pipeline company has found it economical 
to install a rather costly “off-line’’ general pur- 
pose computer to avoid adding dispatching per- 
sonnel to its staff. There are other possible per- 
sonnel savings through better scheduling of 
overtime, call-out time and maintenance time. 

No attempt will be made in this article to 
show a “payout” on a computer system. A set 
of artificial conditions could be established, a 
price of installation suggested, and a “payout” 
be calculated. As every problem is not the 
same, this would serve little purpose. 

Each company has its own operating methods, 
operating personnel, power and base investment 
costs, system capacity, market problems, supply 
problems and the many other things that make 
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pipeline operations a diverse and exciting busi- 
ness. All of these factors enter into the analy- 
sis of the need for a computer system. A de- 
tailed study of the operation by experienced 
personnel is necessary to arrive at a realistic 
answer to the question —- should a computer 
system be installed? 

It must be assumed that many pipeline sys- 
tems cannot justify economically the cost of a 
computer system at this time. It is almost as 
certain that some of the pipeline companies 
should be planning their installation now. 


Conclusions 


Engineers and managers should not enter into 
the use of a “combination” computer system, or any 
other type system, without thoroughly investigating 
their ultimate goals. The engineer has a responsi- 
bility to see that equipment now being installed is 
adaptable to the overall program. The manager’s 
duty is to attend to the formulation of the plans, in 
conjunction with his staff, and to see that they are 
enacted. 

Perhaps the greatest single obstacle to successful 
application of a computer to pipeline operations is 
reluctance to trust anything not understood. 

A computer, as another tool to build a _ better 
system, is not magic it is just new. As with other 
types of equipment, specialists are available to help 
you use this new tool. 

A computer specialist can do a complet: job for 
you if given enough time and information, but he 
must, in most cases, learn the rather broad field of 
pipeline operation. You need only to learn enough 
about the capabilities of computer equipment to pre- 
sent problems to it in a usable form. 

In considering computer controls, the pipeline in- 
dustry now faces a dilemma not unlike the one it 
has been facing in the use of automatic or remote 
control. 

For those who apply themselves to these new 
problems and solve them, the answer to the ques- 
tion of “What comes after data logging?” will be 
“computer controlled pipelines.” 

Based on a paper presented at the Instrument 
Society of America Instrument and Automation 
Conference, St. Louis, Missouri. 
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Williams Brothers Co. as a 
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formed electrical and 
mechanical design for Con- 
tinental Pipe Line Co. When 
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Oklahoma State University in 1950, he joined Gen- 
eral Electric Cu. Beck is a registered professional 
engineer in Oklahoma and a member of AIEE 
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provide additional gas 
a, Fla., area. 

build about 40 miles 
in two phases of its 


nsacola line. The first 


project involves 21 miles of line from 
Escambia County, Fla., to Baldwin 
County, Ala. Not scheduled for con- 
struction until 1962 is a 19-mile seg- 
ment westward into Baldwin County 
from the termination point of the 
1961 construction. 

Total cost of facilities will be 
about $3,871,430. 

UGPL has permission also to con- 
struct about 10 miles of 30-in. loop 
in Terrebonne and Assumption par- 
ishes, La., at a cost of $1,959,900. 


Worsley Line Deferred 


The Alberta Oil and Gas Conser- 
vation Board has deferred the per- 
mit application of Westcoast Trans- 
mission Co. Ltd. to remove gas from 
the Worsley field in Northwestern 
Alberta. This action affects the 
building of a 40-mile pipeline to the 
British Columbia border by Alberta 
Gas Trunk Line Co. Ltd. 

Grounds for deferment presented 
by Premier Steel Mills Ltd. of Ed- 
monton were that operation of a 
smelter and a steel mill on a large 
iron ore reserve only three miles 
from the field would require all 
available gas. 

The board, however, has granted 
permission to remove 15 MMcfd of 
gas from the Boundary Lake South 
field, one mile from the British Co- 
lumbia boundary. Westcoast has ap- 
plied to the National Energy Board 
for permission to build a pipeline 
across the provincial boundary for 
this gas. 


Libya Line Planned 


Standard Oil Co. (New Jersey) 
plans a pipeline in Libya, North Af- 
rica, to connect the Raguba oil field 
in concession 20 in the Cyrenaican 
Desert with the Zelten field pipeline. 
This line will provide an additional 
50,000 bpd of crude oil from Raguba 
through Port Brega in 1963. 


Will Spend Millions in 1962 


Construction program of Texas 
Eastern Transmission Corp., Hous- 
ton, Tex., for this year and 1962 in- 
volves expenditures of about $138,- 
000,000. The company seeks regis- 
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tration of $35,000,000 of first mort- 
gage pipeline bonds, due 1981, with 
terms to be specified later. Net pro- 
ceeds will be used to retire outstand- 
ing revolving credit notes incurred 
for general corporate purposes in- 
cluding construction. Balance will 
be used in connection with construc- 
tion program mentioned above. 


ENI Group to Build S.A. Line 


The Italian consortium of 
SAIPEM-SIDEREXPORT (Societa 
Anomina Italiana Perforzaioni e 
Montaggi), an ENI subsidiary, will 
build a 1066-mile, 30-in. pipeline for 
Gas del Estado of Buenos Aires, Ar- 
gentina, if the Italian government 
approves long-term financing. 

The previously announced $200,- 
000,000 line will provide 53,000,000 
cu ft of gas daily to the new indus- 
trial area of Olavarria by April 
1962, 176,000,000 cu ft to Buenos 
Aires by the end of 1964, and 247,- 
000,000 cu ft by the end of 1965. 


FPC Filings 


American Louisiana Pipe Line 
Co., Detroit, Mich., CP 62-94, filed 
Oct. 12, 1961. Construction: 27.1 
miles of 414-8 in. gathering lines, 
purchase meter station and 660-hp 
field compression facilities in Holly 
Ridge area, Tensas Parish, La. 

Cost: $1,125,000 which includes: 
pipelines, $701,890; meter station, 
$25,000; 660-hp unit, $285,000; 
omissions and contingencies, $51,- 
000; engineering, $35,000; organi- 
zation and management, $10,000; 
interest, $17,000. 


Arkansas Louisiana Gas Co., 
Shreveport, La., CP 62-77, filed Sept. 
25, 1961. Construction: gathering, 
compressor and metering facilities 
during 1962. 

Cost: $6,514,500 total which in- 
cludes $1,883,500 in Oklahoma and 
Kansas and $4,631,000 in Arkansas, 
Louisiana and Texas. Of the total, 
$1,335,000 represents investment in 
field compressors. The remaining in- 
cludes: land rights and rights-of- 
way, $148,500; structures, $122,000; 
gathering lines and measuring and 
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regulating facilities, $820,500; puri- 
fication and other equipment, $167,- 
000; transmission land rights, $222,- 
500; structures and improvements, 
$17,000; rights-of-way for mains, 
construction and materials, $3,343,- 
000; compressor station and main 
line measuring and regulating 
equipment, $188,000; other equip- 
ment, $151,000. 


Columbia Gulf Transmission Co., 
Houston, Tex., CP 62-89, filed Oct. 
9, 1961. Construction: 391 miles of 
30-in. loops and engine-compressor 
additions totaling 79,900 hp. (re- 
lated to Monterey project.) In 1962, 
firm will build: 13.3 miles in Rowan 
and Corker counties, Ky.; 16.9 miles 
in Lincoln, Garrard and Madison 
counties, Ky.; 4.7 miles in Metcalfe 
County, Ky.; 15.1 miles in Williams 
and Davidson counties, Tenn.; 17.2 
miles in Wayne County, Tenn.; 23.5 
miles in Union and Tippah counties, 
Miss. ; 17.6 miles in Carroll and Gre- 
nada counties, Miss.; 10.9 miles in 
Issaquena, Washington and Sharkey 
counties, Miss.; 13.5 miles in Frank- 
lin Parish, La.; piping connections 
in Rapides Parish, La.; Tennessee 
River crossing in Hardin County, 
Tenn. In 1963—141.6 miles of 30-in. 
in Carter, Madison, Metcalfe and 
Adair counties, Ky.; Davidson, Wil- 
son, Wayne and Lewis counties, 
Tenn.; Tippah, Prentiss, Alcorn, 
Grenada, Yalobusha, Sharkey, 
Washington and Humphreys coun- 
ties, Miss.; and Franklin and Rapi- 
des parishes, La. In 1964 — 36.1 
miles of 30-in. in Carter and Adair 
counties, Ky.; Lewis County, Tenn. ; 
Yalobusha County, Miss.; and 
Franklin Parish, La.; and eight 
compressor stations in Powell Coun- 
ty, Ky.; Macon and Maury counties, 
Tenn.; Alcorn, Calhoun and Hum- 
phreys counties, Miss.; and Rich- 
land and Rapides parishes, La. In 
1965 — 80.6 miles of 30-in. in 
Carterm Boyd, Madison, Estill and 
Adair counties, Ky.; Wilson, Sum- 
ner, Trousdale and Lewis counties, 
Tenn.; Alcorn, Yalobusha, Hum- 
phreys and Sunflower counties, 
Miss.; Catahoula and Franklin 
parishes, La.; and crossings of Cum- 
berland and Kentucky rivers. 

Cost: $67,355,400 total which in- 
cludes : in 1962, $16,800,100; in 1963, 
$18,903,800; in 1964, $18,253,200; 
and in 1965, $11,412,400. 


Monterey Gas Transmission Co., 
Houston, Tex., CP 62-88, filed Oct. 9, 
1961. Construction: 216-mile, 30-in. 
from Clear Lake, Tex., to compres- 
sor station 9 near Alexandria, La., 
as well as metering and regulating 
facilities near Alexandria and the 
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King Ranch plant, by Nov. 1, 1962. 
Also, an 8500-hp compressor station 
(No. 2) in Newton County, Tex., by 
Nov. 1, 1964, and an 8500-hp com- 
pressor station (No. 4) in Brazoria 
County, Tex., in 1965. Also, acquisi- 
tion of Humbie leasehold interests to 
329.8-mile pipeline in Texas (gath- 
ering line in Viboras and North Ala- 
zan fields, Laguna Larga and South 
Santa Fe fields) and a 238-mile, 
30-in. main line from King Ranch 
plant to Clear Lake, Tex. 

Cost: $27,070,000 for acquisition ; 
and $32,760,000 for construction 
($28,620,000 in 1962, $2,041,000 in 
1964, $2,099,000 in 1965). 


Natural Gas Pipeline Co. of Amer- 
ica, Chicago, Ill., CP 62-87, filed Oct. 
9, 1961. Construction: side taps on 
transmission system, meter stations 
and lateral branch lines during 1962. 

Cost: not to exceed $3,500,000, 
with any facilities required in any 
one area not to exceed $500,000. Cost 
breakdown as follows: 167 miles 
of 6-in., $2,934,000 (material, $1,- 
625,700; installation, $1,308,390) ; 
twenty-nine 6-in. or equivalent pur- 
chase meter stations, $243,000 (ma- 
terial, $123,000; installation, $120,- 
000); nineteen 4-in. or equal side 
taps, $34,000 (material, $16,000; 
installation, $18,000) ; engineering, 
general, administrative, $80,000; 
interest, $43,000; contingencies, 
$166,000. 


Texas Eastern Transmission 
Corp., Houston, Tex., CP 62-81, filed 
Sept. 27, 1961. Construction: 23- 
mile, 14-in. from Sligo field, Bossier 
Parish, La., to 24-in. Provident City- 
Castor in Red River Parish. 

Cost: $1,291,000 which includes: 
general plant, $25,000; certificate, 
$10,000; survey, $10,350; right-of- 
way and damages, $88,320; pipe, 
$497,025; five 14-in. ASA 600 gate 
valves, $21,500; 14-in. ASA 600 
check valve, $1840; six 6-in. by 4-in. 
ASA 600 gate valves, $4260; 23 
miles of coating, $36,800; 1000 ft 
of 20-in. casing, $5670; installation, 
$501, 952 ($101,200, company por- 
tion; $400,752, contract portion) ; 
and contingencies, $60,000. 

1 SFT 

Transcontinental Gas Pipe Line 
Corp., Houston, Tex., CP 62-86, filed 
Oct. 4, 1961. Construction: 189.11 
miles of main line in Texas, Louis- 
iana, Mississippi, Alabama, Georgia, 
South Carolina, Virginia, Maryland 
and Pennsylvania at a cost of $27,- 
006,540; additional horsepower at 13 
compressor stations at a cost of 
$12,092,900; 9.51 miles of 24-in. and 
18.71 miles of 20-in. gathering lines 
in Central Louisiana at a cost of 
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$3,085,002; McMullen gathering 
system, new intermediate compres- 
sor stations and 4329 hp at station 
10 at a cost of $1,201,000; distribu- 
tion meter and regulator stations, 
$89,950; franchise and consents, 
$108,600; overheads, $937,000; in- 
terest, $2,210,000; contingencies, 
$2,269,008. Total is $49,000,000. 

CP 62-107, filed Oct. 27, 1961. 
Construction: additional meter sta- 
tion at Hud«on County, NJ. 

Cost: $22,000 which includes: 
land in fee, $350; yard improve- 
ments, $1000; building and foun- 
dations, $3358; measuring and 
regulating equipment, $13,954; field 
engineering, supervision, $886; 
franchise, consents, $300; general 
overheads, $427 ; interest, $608; con- 
tingencies, $1117. 


United Fuel Gas Co. and Ken- 
tucky Gas Transmission Corp., 
Charleston, W. Va., CP 62-90, filed 
Oct. 9, 1961. (Related to Monterey 
project.) Construction: In 1962 
United will build 7.9 miles of 26-in. 
loop in Putnam County, W. Va., and 
add 1600 hp at Ceredo station near 
Huntington, W. Va., while Kentucky 
Gas will build 7.9 miles of 30-in. in 
Montgomery County, Ky. In 1963 
7.7 miles of 20-in. in Kanakwah and 
Roane counties, W. Va., and an ad- 
ditional 3200 hp to. Ceredo station 
by United, and 8 miles of 30-in. in 
Bath County, Ky., and 880 hp added 
to Means station by Kentucky Gas. 
In 1964 4.5 miles of 30-in. near 
Kenora station, 2800-hp additions to 
both Ceredo and Lanham stations 
and 1100-hp addition to Glenville 
station (Gilmer County, W. Va.) by 
United, and 9.6 miles of 30-in. in 
Bath and Nickolas counties, Ky., by 
Kentucky Gas. In 1965 2.8 miles of 
20-in. near Glenville station, 4.3 
miles of 30-in. in Putnam County, 
W. Va., 2800-hp additions to both 
Ceredo and Lanham stations and ac- 
tivation of storage pool designed for 
initial injection during summer of 
1966 by United, and 880-hp addition 
to Means station near Camargo, Ky., 
by Kentucky Gas. 

Cost: $21,771,400 total as follows: 
in 1962 $985,500 for pipe and $320,- 
C00 for horsepower by United, and 
$1,157,400 for pipe by Kentucky 
Gas; in 1963 $1,218,500 for pipe and 
$640,000 for hp by United, and 
$1,196,400 for pipe and $325,000 for 
hp by Kentucky Gas; in 1964 $731,- 
500 for pipe and $2,845,000 for hp 
by United, and $1,387,900 for pipe 
by Kentucky Gas; in 1965 $586,300 
for pipe, $1,960,000 for hp and 
$7,738,900 for storage by United, 
and $352,000 for hp by Kentucky 
Gas. 
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ent: L. A. Young, assisted by Kurt 
Berlin. Office manager: Joe Puckett. 


C. S. LeNoir Construction Co., 
Box 798, Austin, Tex. United Gas 
Pipe Line Co. — 20.5 miles of 24-in. 
(17 miles in Baldwin County, Ala., 
and 3.5 miles in Escambia County, 
Fla.) Superintendent: W. B. Wil- 
liams. 


Majestic Contractors Ltd., 49 
“ackes Ave., Toronto 7, Ont., Can- 
ada. Gas Trunk Line of British Co- 
lumbia Ltd.—29 miles of 16-in., 15 
miles of 12-in., 24% miles of 6-in. 
and 1 mile of 4-in. in Blueberry, 
B. C. area. Field offices: Fort St 
John, B. C., and Mile 114% Alaska 
Hwy. Superintendent: George Os- 
wald. 

Interprovincial Pipe Line Co. Ltd. 
and Lakehead Pipe Line Inc.—Niag- 
ara River crossing (west branch) 
from Ontario to New York. 


O. L. Olsen Co. Inc., 416 Pierce 
St., Houston, Tex. Tennessee Gas 
Pipeline Co. —- 5500-hp compressor 
station in DeKalb, Miss. 


Panama, Inc., 1801 Tennessee 
Bldg., Houston 2, Tex. United Gas 
Pipe Line Co. —60 miles of 36-in. 
offshore Louisiana, 60 miles of 30-in. 
out of Breaux Bridge, La., and 60 
miles of 30-in. out of West Monroe, 
La. 


Pioneer Pipeline Contractors 
Ltd., Calgary, Alta., and Fort St. 
John, B.C. British Columbia Oil 
Transmission Co. Ltd.—66 miles of 
8-in. main line and 11 miles of 4-in. 
gathering line to connect Blueberry 
field with Taylor, B.C. 


H. C. Price Co., Pipe Coating Div., 
Price Tower, Bartlesville, Okla. 
Shell Oil Co.—Somastic coating of 
52,000 ft of 6-in. Headquarters: 
Harvey, La. Superintendents: L. C. 
Carle and V. J. Jones. 

Shell Pipe Line Corp. — Somastic 
to 8 miles of 12-in., 1 mile of 10-in. 
and 1 mile of 8-in., as well as Somas- 
tic and Hevicote to 3 miles of 12-in. 
Headquarters: Harvey, La. Super- 
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intendents: L. C. Carle and V. J. 
Jones. 

United Gas Pipe Line Co. — So- 
mastic and Hevicote to 17 miles of 
20-in. Headquarters: Harvey, La. 
Superintendents: L. C. Carle and 
V. J. Jones. 


S.A.I.P.E.M., Casella Postale 
4159, Milan, Italy. Oil India Private, 
Ltd.—720 miles of 14, 16 and 18-in. 
from Nahorkatiya to Barauni. 

Baghdad, Iraq, Ministry of In- 
dustry —56 miles of 10, 14 and 
18-in. from Rumaila to Basrah. 

SNAM (Oleodotti Internazionali) 
—118 miles of 24 and 26-in. from 
Genoa to Ponte Tresa; 53 miles of 22 
and 24-in. from Ponte Tresa to S. 
Bernardino; 90 miles of 22-ir. from 
S. Bernardino to St. Margrethen. 


Sharman, Allen, Gay & Taylor 
Inc., Box 13152, Houston, Tex. 
Trunkline Gas Co. — 22-mile, 30-in. 
between Senatobia, Miss., where 
headquarters is located, and Ba- 
halia. E. D. Singleton is superin- 
tendent. 


Sheehan Pipe Line Construction 
Co., 514 National Bank of Tulsa 
Bldg., Tulsa, Okla. Transwestern 
Pipeline Co.— has underway an 
additional 100 miles on the 4, 6 and 
8-in. gathering system in Oklahoma 
and Texas. J. W. Brown is superin- 
tendent. 


T-T Construction Co. Inc., Box 
817, Tomball, Tex. Humble Pipe 
Line Co. — 20-mile, 8-in. products 
pipeline, first phase of a 270-mile, 
6 through 10-in. between Baytown, 
Tex., and the San Antonio and Aus- 
tin area. 

Monsanto Chemical Co.—192 
miles of 3, 4 and 6-in. products lines 
from Texas City, Tex., to Chocolate 
Bayou. (This is joint venture with 
Monical & Powell Inc.) 


Williams Bros. Co., National Bank 
of Tulsa Bldg., Tulsa, Okla. Chero- 
kee Pipe Line Co.— 30-mile, 8-in. 
from Wichita Falls, Tex., where field 
office is located, to Temple, Okla. 
Superintendent: M. O. Thompson. 
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PROTECTION THAT 


never takes a holiday! 


» J-M BLUE FLAG’ 
Fiber Glass Wrap 
for enamel reinforcement 


» J-M TRANSHIELD'’ 


Asbestos Felt 
for a tough outer shell 


Two materials that reduce maintenance, add years of pipeline life. Here’s why: 


J-M BLUE FLAG is a porous fiber glass mat which 
gives coating extra strength and working life. It re- 
inforces the enamels so they are better able to resist 
cracking, breaking, chipping or flaking—both during in- 
stallation and after the pipe is in the ground 


J-M TRANSHIELD is an asbestos felt which pro- 
vides a tough, durable outer shell. Because it is made 
with asbestos, Transhield forms a stone-like barrier 
against forces attacking the pipeline. Transhield is avail 
able impregnated with either coal tar pitch or asphalt. 

J-M Salesmen often hear the unhappy story of other 
pipe wraps that have failed. But the complete protection 
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of J-M Blue Flag and J-M Transhield stays constantly 
on guard . . . defying corrosion, minimizing recondition- 
ing and giving year after year of dependable service. 
Johns-Manville research and nearly 50 years of practi- 
cal field experience stand behind these two perfect part- 
ners in pipeline protection. You cannot buy better pro- 
tection anywhere. For more information, write to Johns- 
Manville, Box 158, Dept. PE-1261, New York 16, N. Y. 
In Canada, address Port Credit, Ont. Cable: Johnmanvil. 


JOHNS-MANVILLE JM, 


For Further Information on Advertised Products See Reader Service Card 289 





PIPELINE HANDBOOK DATA SHEET file Under: Gas Operations 
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“Lowboy” Rectifier Welder 


A new “Lowboy” silicon d-c recti- 
fier welder for arc welding, cutting 
or gaging is available in two models 
with 60% duty cycle ratings of 200 
and 300 amp. A single dial controls 
entire welding range. There are no 
moving coils or cores. Optional re- 
mote control (hand or foot oper- 
ated) can be left connected and made 
operational by flipping remote con- 
trol switch on control panel. Low de- 
sign and rigid construction permit 
stacking. There is built-in surge 
protector and overload protection. 
Hobart Brothers Co. 

Circle number (101) on reply card 


Four Ripping Angles 


A new rapid-adjust cam lock rip- 
per with new one-piece ripper point 
is said to be proving its superior per- 





ROCKS! 


TH ' 
the 


formance and durability through 
roughest usage. With rapid-adjust 
cam assembly and only one H & L 
shank and point, you can achieve 
four ripping angles with ease and 
speed. Replaceable twin wear plates, 
available separately or as a set, per- 
mit reinstallation at point of maxi- 
mum wear. Newly formulated steel 
and recently devised heat-treating 


process give hardness and wear-re- 
sistance to both ripper shank and 
one-piece point. Also introduced is a 
drop-forged alloy cutter wing that 
loosens difficult and compacted mate- 
rials. It trails directly behind the 
point in 21l-in. width. Economical in 
cost and installation, it is replace- 
able when bracket is welded onto 
any ripper shank. Self-locking pins 
exert constant pressure for firm con- 
nection while permitting free flap- 
ping action during ripping. H & L 
Tooth Co. 

Circle number (102) on reply card 


Sun Powers Cathode Monitor 


Solar cells power new model 
SUN10 aerial survey indicator that 
permits aircraft or auto to monitor 
visually a cathodic protection sys- 
tem with respect to a permanent 
reference anode. Unit consists of 


Lowering-in and backfilling of pipe in rocky terrain can 


often result in costly damage to the coating 


. . but not 


when it is protected with Kapco Rock Shield. ™ Kapco is a 


strong, mastic composition board which is designed especially 


to resist rock impacts. Kapco saves application time, too 


the boards are simply strapped into place with pressure sen- 


sitive filament tape or steel strapping and a section of pipe 


can be covered in only a few minutes. Kapco is available in 


a number of thicknesses to meet varying terrain conditions. 


@ A Midwestern Man would be glad to show you how Kapco 


Rock Shield can provide positive protection for your pipelines. 


Contact the nearest Midwestern office today. 


MIDWESTERN 


PIPE LINE PRODUCTS CO. 


branch offices 

¢ Durham, N. C 

¢ Hous‘on, Tex 

* Chicago, Ill 

* St. Petersburg, Fla 
* Pittsburgh, Pa 

© Oklahoma City, Okla 


NF 4645 Southwest Blvd. Tulsa, Oklo. HI 6-6144 


Cable Address. Mid Pipe 


* Des Moines, la 
© New York, N.Y. (export 
¢ Caracas, Venezuela 
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“We found that many of 

our employees have been 
using the Payroll Savings 

Plan for twenty years!” 
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irprised to find out that the Payroll Savings Plan has 
Even more surprising was the fact that 
ple have been using the Plan to buy U. S. Savings Bonds 


two decades. 


nce the Plan was put in.” 


company staff has been increased substantially since your 
If you will contact your Savings 


gs Campaign. 


ad to set up a thorough canvass of your company 


employee gets a friendly explanation of the Plan and 


ar saving so easy it is actually automatic. 
ALL U. S. SAVINGS BONDS— OLD OR 
NEW EARN 44% MORE THAN BEFORE 
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control box and semaphore-type in- 
dicator. When protection is ade- 
quate, two 10-in. disks of the sema- 
phore are at the same height and 
appear as only one black disk. When 
protection falls below a pre-set limit 
adjusted by the user, two disk flags, 
one black and one red, are apparent. 
Unit is permanently self-powered, 
and power lines or batteries are not 
needed. It may be used with any 
type of cathodic protection because 
it monitors actual pipe-to-soil po- 
tential regardless of source. Pipe- 
tron Co. 

Circle number 


(103) on reply card 


“T”’ Footer For Trenchers 


A “T” footing cutter has been de- 
veloped by The Charles Machine 
Works Inc. for mounting on any M3 
M4 Ditch Witch trencher, either 
rubber tired crawler mounted. 
With this attachment, the user can 
dig a foundation oe with 8-in. 
stem and 16-in. footing, which 
is suited to most aia construction. 
For heavier jobs, a 12-in. stem, 
24-in. “T’ footing cutter which 
mounts on the Ditch Witch K2, 4- 
wheel-drive trencher, is available. 
Witch Marketing Co. 

Circle number (104) on reply card 


or 


or 


Measures Gas Density 


Type 35 gas density cell provides 
continuous measurement of gas den- 
sity in pounds per cubic foot. It pro- 
duces a differential pressure directly 
proportional to density. This meas- 
urement, combined with pressure 
differential across a primary device, 
makes it possible to determine mass 
flow of gas. Gas at line static pres- 
introduced into the leak- 
proof sampling chamber. This pres- 
sure is measured at a high pressure 
differential connection. A synchron- 
ous motor drives a hollow spinner in 
the chamber at a constant 3600-rpm. 
Centrifugal fcrce produced creates 
a suction which draws gas through 


sure is 
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the tube from an opening at the 
spinner’s center. This suction pres- 
sure, varying directly with the gas 
density, is connected from the spin- 
ner’s hub to the low pressure differ- 
ential connection. The differential 
between the high and low pressure 
is a true index of gas density. The 
cell measures densities up to 7.8 lb 
per cu ft. The Foxboro Co. 

Circle number (105) on reply card 


Specially-Equipped Actuator 


Rockwell Manufacturing Co. is 
equipping a large plug valve actua- 
tor with a Saginaw ball-bearing 
screw assembly for ease of opera- 
tion. The actuator can be operated, 


manually, electrically or pneumatic- 
ally. The largest actuator is capable 
of applying 1,800,000 in. -lb of tor- 
que to the valve plug stem. The ball- 
bearing screw assembly withstands 
a longitudinal load of 138,000 lb and 
has a minimum life of 15,000 cycles 
when operating at speeds of from 0 
to 110 rpm. Rotary motion from a 
hand-wheel or motor and speed-re- 
ducer is transiated into linear mo- 
tion of the ball nut. A yoke, attached 
to the nut, and connecting linkage 
rotates the valve-plug stem through 
90 deg. Saginaw Steering Gear Div., 
General Motors Corp. 

Circle number (106) on reply card 


8-In. Line-Up Clamp 


The first pneumatic line-up clamp 
for 8-in. diam line pipe is a small 
unit measuring only 38 in. long and 
weighing 80 lb. Air tank on the con- 
trol rod affords a high degree of 
maneuverability. The unit is able to 
negotiate any normal degree bends. 
Roller shoes, with spring return, roll 
pipe into round. Pneumatically con- 
trolied heads operate independently 
on center of line principle, thus vari- 
ations in pipe diameter are equalized 
around pipe circumference. Clamp 
is equipped with 325-cu-in. air re- 
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serve tank large enough to permit 
several line-ups without refilling. 
Crutcher-Rolfs-Cummings Ine. 

Circle number (107) on reply card 


Predict Hydrodynamic Torque 


Hydrodynamic torque in lubri- 
cated plug valves can be predicted by 
a convenient method developed by 
Walworth. Knowing a valve’s flow 
characteristics, one can use a simple 
mathematical equation to determine 
this torque as a function of angular 
plug position and to establish its 
maximum value. Hydrodynamic tor- 
que is that torque exerted on the 
plug by line fiuid, which depends 
upon fluid density and velocity and 
is independent of static line pres- 
sure. It can make valve operation 
difficult in certain cases unless it is 
taken into account in the design and 
selection of the valve actuator. Wal- 
worth Co. 

Circle number (108) on reply card 


Protects Against Corrosion 


A 20-mil, pressure-sensitive, poly- 
ethylene pipewrap adhesive tape has 
been designed for use as a heavy- 
duty protective coating on pipes, 
conduit or other surfaces. C-355, a 
companion to Arno’s C-350 14-mil, 


has a black polyethylene backing 
especially designed for handling ease 
and maximum durability. A _ red, 
rubber-based, pressure-sensitive 
adhesive, compounded to give long- 
term protection, also is characteris- 
tic. Thickness combines a 16-mil film 
with a 4-mil adhesive. Adhesion is 
10 oz per in. width. Tensile strength 
is 35 lb per in. width and moisture 
vapor transmission rate 0.18 gm per 
100 sq in. in 24 hr. Dielectric 
strength is 1000 vpm and insulation 
resistance 1,000,000 megohms. Arno 
Adhesive Tape s Ine. 

Circle number (109) on reply card 


For Close Quarter Yard Work 


A self-propelled wagon has been 
designed exclusively for Bucyrus- 
Erie’s H-5 Hydrocrane, a 12-ton, 
14-yd crane excavator. Rear wheel, 
hydraulic steering gives the H-5 
wagon mounted crane extra maneu- 
verability. Turning radius is only 22 
ft. Wheelbase is 110 in., overall 
length 35 ft with standard 2-piece 
boom retracted and width 9 ft with 
outriggers retracted. One man can 
operate the unit. Outrigger housings 
are built into the wagon’s body for 
better stability and overhead clear- 
ance. Manual, independent pivot 
lockouts on steering axle check lean- 


For precision proportioning you can depend on 


MCCORD Type "M” Chemical Pump 


In chemical processing, refining or boiler feed operations, you want 
dependable, precision fluid proportioning at the lowest possible cost. . . 
and that’s exactly what you get with McCord’s Type ““M” Chemical 
Pump. Almost 60 models to choose from in capacities up to 170 gph, 
discharge pressures to 2,000 psi. And every pump in the line features: 


new, efficient, easily serviced valves... 
interchangeable liquid ends. . 
all backed by McCord’s more than 50 years of 


large stuffing box... 
flushed packing... 


new improved packing with 
. provision for 


experience. See your McCord field engineer today. 


FOR COMPLETE DETAILS on McCord’s Type “M”’ Pump 
write: Advertising Manager— 


MCCORD CORPORATION 


Lubrication Division 


For Further Information on Advertised Products See Reader Service Card 
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d add stability for 
An oversize Clark 
g axle provides a 
tio. Driving the 
rd 6-cylinder, gaso- 
ring Ford Cruise- 
ssion with 3 speeds 
everse. Bucyrus- 


110) on reply card 


ized Compressor 
750 bhp the horse- 
he Clark CFA-CFB 
mpressor line is the 
t completely self- 
sor station. Built 
750 bhp, it uses 
inder, balanced 
ssor with extra 
nning gear to ac- 
gher loading. Op- 
compressor is 
to oil field type 
ipling. Belt and 
minated. Because 
ly eliminated, the 
ge can be mounted 
that will hold its 
trailers or con- 
components are 
ansportable, rigid 
sembly is required 
Bros. Co., Div. of 
Ine 
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Portable Electronic Counter 


New solid-state electronic coun- 
ter, weighing only 16 lb, was de- 
veloped for use with provers in 
calibrating positive displacement 
meters. Designed for rugged field 
service, it is housed in a Halliburton 
aluminum case, 13 in. by 18 in. by 6 
in. It operates either from conven- 
tional 115-v a-c power or from a 12-v 
vehicular storage battery. Controls 
are simple and connectors to prover 
and pulser are clearly labeled ahd 
keyed so hook-up errors are impos- 
sible. Several circuit-wise improve- 
ments enhance its operation with 


provers and pulsers. Counter has a 
special test circuit that lets operator 
check each decade of the five stage 
digital readout with additional 
equipment. Dataloxr Div., W. W. 
Henry Co. 

Circle number (112) on reply card 


Digital Recorder 


A new transistorized, electro-me- 
chanical recorder can print up to five 
ll-digit lines per sec. Storage fea- 
ture allows data transfer to it in 2 
milliseconds, after which driving 
source is released to gather more 
information. Internal connectors 
route parallel-entry data to any de- 
sired digit and different input codes 
may be used for each digit. Standard 
input is a 4-line BCD (1-2-2-4), but 
other 4-line codes may be used by 
substituting plug-in cards. Ten-line 
code operation is also available by 
card substitution and mounting ad- 
ditional input plugs, but no informa- 
tion storage is available for 10-line 
data. Hewlett-Packard Co. 

Circle Number (113) on reply card 


Pipeline Data Telemetering 


A low-cost, digital data transmis- 
sion system for the remote display 
and recording of information from 
various types of meters on pipelines 


NEW e VERSATILE 
CROSE-PERRAULT Combination 


CLEANING & TAPE WRAPPING 
MACHINE 
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re wheel type brushes 
gh speed. Self-compensating 
ng-wearing and economical to re- 
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Centrifugally loaded wheel type brush cleaning head 
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is available. SD-102 Accumulated 
Count Data Transmission System is 
self-synchronizing and_ self-check- 
ing, with data transmitted as a 
6-character decimal digit message. 
Transmission can be over commer- 
cial telephone lines or private AM, 
TONE or FSK channels. Readout 
may be obtai << on demand or pro- 
grammed automatically. The system 
consists of receiver and printer 
(central office) and any number of 
transmitters (remote locations). 
Datex Corp. 

Circle number (114) on reply card 


Has Job-Matched Speeds 


Full hydraulic power steering and 
oil-cooled power brakes are features 
of the new 1%4-cu-yd capacity 
HD-7G tractor shovel. It is powered 
by a 100-hp turbo-charged diesel 
engine. “Ground speed control” gov- 
ernor allows operator to pre-set any 
working speed, ranging up to-/5.9 
mph forward and 4.2 mph reverse, 
to match job conditions. There is no 
surge of speed when load is lightened 
nor slow-down when it is increased. 
With 7 ft, 15% in. of track on the 
ground, 62-in. wide tread and 15-in. 
standard shoes, the HD-7G is said 
to have the longest, widest under- 
carriage of any machine in its class- 
size. There is a wide variety of 
quick-mounted front attachments. 
Allis-Chaimers Manufacturing Co 
Circle number (115) on reply card 


Cat Wheel Loader Buckets 


To enable loader owners to closely 
match capacity to material being 
handled, nine new general applica- 
tion buckets (three types for each 
of three models) have been intro- 
duced for Cat wheel-type loaders 
bringing to 15 the number now of- 
fered for the 966, 944 and 922 
loaders. They incorporate new, ex- 
tended, self-sharpening cutting 
edges and cast steel corner pieces 
welded both to cutting edge and to 
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bucket. The five types of buckets 
now available for each of the three 
Cat wheel-type loaders are: stand- 
ard, light material, reduced capac- 
ity, narrow width and standard 
width. Caterpillar Tractor Co. 

Circle number (116) on reply card 


Literature 
Automatic Release Pipe Tongs 


Automatic release pipe tongs for 
safer, easier pipe handling are the 
subject of a new revised price bul- 
letin. Since the tongs release pipe 
automatically when weight is 
slacked off and no one is required to 
be near them, they are said to be 
ideal for pipeline construction. They 
are available in 3 to 36-in. pipe sizes. 
C. A. Mathey Machine Works Inc. 
Circle number (117) on reply card 


New PERT 7070 Packet Free 
Collins has developed a PERT 
management scheduling and control 
program for use on IBM 7070 com- 
puters and is offering a “program 
packet” free of charge to potential 
users. Collins will supply a packet de- 
scribing their PERT 7070 computer 
program which includes program 
deck, flew charts, logic diagrams and 
write-up of how their 7070 PERT 
system operates. Developed by the 
U.S. Navy, PERT (Program Evalu- 
ation and Review Technique) is said 
to be particularly effective for the 
planning and control of complex re- 
search and development programs. 
Collins Radio Co., Communication 
and Data Systems Div. 
Circle number (118) on reply card 


Bearing Catalog 

“Bearings” is the title of a 12- 
page catalog covering all sizes and 
styles of “Life-Lube” permanently 
lubricated, ball-bearing pillow 
blocks, flange units and take-up 
units as well as porous-bronze and 
babbitted pillow blocks. New infor- 
mation includes a full page of bab- 
bitted bearing data on load ratings 
and maximum shaft speeds. New 
items shown are two-hole flange 
units, offered in shaft sizes from %4 
to 1-7/16 in. T. B. Wood’s Sons Co. 
Circle number (119) on reply card 


What’s New in Are Welding 
No. 13 Twecolog is a catalog of 
electrode holders, ground clamps, 
cable connectors, lugs and splicers 
and some unusual and new items 
such as: jacket stripping and cable 
cutting hand tool that cuts copper 
and aluminum cable instantly; 
“screw-protect” that keeps screw 

















Joint 
wrapping of 
mill coated pipe 
is easy, fast and sure 
with Arno Pipe-Wrap Tape. 
Its inert polyethylene backing is 
moisture proof, non-conductive and 
resistant to soil acids and alkalis. Tough 
and stretchy. High-tack adhesive. Write 
for information and free test sample. 
ARNO ADHESIVE TAPES, INC. 
Dr. Scholl’s Adhesive Tape Division 
5127 Ohio Street, Michigan City, Indiana 
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DON’T DIG THROUGH 
BURIED PIPELINES! 


Find them fast with 


DETECTRON “505” 


This portable precision instrument makes short 


work of determining exact location and depth 
of buried pipes, cables, manhole covers. Not 
a radical experimental design, but proven 
by years of use in municipalities and industry. 
Full effectiveness in all temperature ranges. 

Housed in rugged aluminum case, Detect- 
ron "505" features shielded loops and 
locked-in tuning for pinpoint accuracy; unit 
construction for simple maintenance. WRITE 


TODAY FOR DATA AND LOW PRICES. 


DETECTRON 


DIVISION OF TINKER AND RASOR 
Dept. E-12 @ P. O. Box 243 @ San Gabriel, Calif 
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WILLIAMS HYD! 
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Turned siowly by hand to reduce friction, this dead weight 
irate to .2%. Yet its use is just one of many techniques | 
yed over the past ten years as a result of thousands of | 

ting experience. M Like our modern pumping equipment 
programming of each job, it not only provides greater 
it lower cost testing to the pipeline company. Why 
perience save money for you on your next job? Call or 
tation 


PRESSURE SERVICE COMPANY 


LDING, SHREVEPORT, LOUISIANA Telephone 423-8565 
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heads clean for easy removal; and 
‘‘cable strand deoxidizer’’ that 
breaks down cable strand surface 
oxidation and cuts electrical resist- 
ance. Tweco Products Inc. 

Circle number (120) on reply card 


Transistorized Carrier Data 


Highlighting a transistorized car- 
rier brochure is a discussion of 
Collins’ newly developed frequency 
generation technique which gene- 
rates carrier pulses by use of a con- 
trolled delay line. This is illustrated, 
as well as other circuit features of 
the MX-106 system which can pro- 
vide up to 600 voice channels over 
microwave radio. Alpha Corp., Div. 
of Collins Radio Co. 

Circle number (121) on reply card 


What Is MicroSADIC? 

A 16-pager provides a technical 
introduction to MicroSADIC, a digi- 
tal data acquisition system capable 
of sampling several hundred chan- 
nels of analog data at up to 15,000 
samples per sec. The solid state sys- 
tem converts analog information to 
equivalent digital form and records 
it on magnetic tape in either binary 
or binary-coded-decimal mode. Con- 
solidated Systems Corp. 

Circle number (122) on reply card 


Evaporative Cooler Catalog 
Evaporative coolers for cooling 
jacket water, lube oil, compressed 
air and natural gas or for condens- 
ing steam and hydrocarbons are de- 
tailed in a comprehensive 4-pager. 
Design features, piping diagrams of 
sample units and dimensional draw- 
ings and tables are presented. Young 
Radiator Co. 
Circle number (123) on reply card 


Construction Line Folder 


Illustrations and condensed speci- 
fications on two crawler tractor 
models, eight scrapers, nine rear- 
dump haulers and three bottom- 
dump models are contained in a new 
20-page Euclid line booklet. Euclid 
Div., General Motors. 

Circle number (124) on reply card 


Catalog on Large Antennas 
Large parabolic antennas are cov- 
ered in an 8-page catalog which dis- 
cusses the new Hubloc construction 
which provides added strength and 
stiffness while reducing weight. 
Specifications on 28 and 60-ft diam 
reflectors are given with informa- 
tion on antenna feeds, reflector sur- 
faces, supports, mounts and 
radomes. Andrew Corp. 
Circle number (125) on reply card 
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Pipeline People 


D. Whiteman has been named 
board chairman and chief executive 
officer of Kansas-Nebraska Natural 
Gas Co. He is replaced as president 
and principal operating officer by 
Thomas Creigh Jr., formerly vice 
president in charge of production, 
transmission and gas supply. Frank 
Flagg has been moved from the dis- 
continued office of executive vice 
president to financial vice president. 
New vice presidents are: Frank Sol- 
dan, merchandising, formerly gen- 
eral sales manager; Fred Steffens, 
also secretary and controller; and 
Stephen D. Ford Jr., production and 
gas supply, formerly chief engineer. 
New chief engineer is James As- 
bury, and John Ashburn has been 
promoted to senior engineer. 


Alan M. McRae succeeds the late 
T. R. Scott as manager of Winnipeg 
Pipe Line Co. Ltd. Prior to his ap- 
pointment, McRae was operations 
superintendent of Sarnia Products 
Pipe Line. 


Tidewater Oil Co. has appointed 
Arthur G. Meck manager of its east- 
ern division pipeline department. 
Meck will go to New York from Wat- 
son, Calif., where he has been serv- 
ing as area supervisor in the western 
division pipeline system. 


Harry Lee has been appointed as- 
sistant general superintendent of 
Ohio Fuel Gas Co.’s gas measure- 
ment department. He has been act- 
ing as assistant to M. P. Debaets, 
gas measurement superintendent. 


Reassignments in Magnolia Pipe 
Line Co. include: Rex C. Kelsey, 
from temporary chief pipeline in- 
spector, Algeria, to construction 
foreman, Houston pipeline division; 
Edward Golobich, from assistant 
construction foreman, East Douglas 
area, to construction foreman, Har- 
risburg area, Plainfield pipeline 
division; F. L. Johns, from station 
foreman, Gainesville station, Mid- 
land division, to gager foreman, 
Karnes gathering system, Alice dis- 
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trict, Houston division; E. F. Zelaz- 
nowski, from first-class welder to 
assistant construction foreman, 
East Douglas area, Plainfield divi- 
sion; John F. Erbel, from second- 
class welder to first-class welder, 
Harrisburg area, Plainfield divi- 
sion; Carl G. Wilkins, from Pauls- 
boro, N. J., refinery to engineering 
draftsman, Wichita pipeline divi- 
sion; Herman W. Shaw, station 
foreman, from Wichita division to 
Gainesville station, Midland divi- 
sion; and Donald C. Stayer, from 
pipeliner, Plainfield division, to 
Philadelphia marketing division. 


New director of 
the Institute of 
Gas Technology is 
Dr. Henry R. Lin- 
den, formerly re- 
search director. 
He succeeds Dr. 
Martin A. Elliott, 
newly-named aca- 
demic vice presi- 
dent of Illinois 
Institute of Tech- 
nology, an IGT affiliate. Elliott will 
continue to serve as executive con- 
sultant to IGT. Linden, prior to his 
association with IGT, was with So- 
cony Mobil Oil Co. 


Dr. H. R. Linden 


Promoted from assistant to man- 
ager of rates for Texas Gas Trans- 
mission Corp. is Melvin H. Rattray 

He will prepare and process all 
company rate schedules and file 
service agreements between Texas 
Gas and its customers with the Fed- 
eral Power Commission. 


Promotions and transfers for 
eight supervisory employees in 
Northern Natural Gas Co.’s operat- 
ing division result from the retire- 
ment of Dewey Rice as superin- 
tendent of integrated operations at 
Clifton, Kan. 

Taking over Rice’s duties at Clif- 
ton is Roy Spratt, formerly plant 
superintendent at Palmyra, Neb. 
teplacing Spratt is Dale Kullbom, 











/LEET-LINE 
WELDING FITTINGS 


Code fittings; domestic materials. 
All orders acknowledged by air- 
mail or long distance phone and 
filled at once. 


O¢g 


REDUCERS: Concentric and Eccentric, 

through 30”. ASA B16.9, ASTM A234 
Schedules 10 to 160, X and XX heavy, 
stainless steel, chrome-moly and other alloys, 
genuine wrought iron, copper aluminum. 


Special lengths and sizes without delay. 
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superintendent at 
Eutah York moves 
perintendent at Hol- 
to replace Kullbom. 
ced by John Scoville, 
pressor and processing 
tendent at Spearman, 
oyd has been trans- 
Spearman, Tex., post 
as superintendent of 
perations at Garden 
Harold Carr, former- 
line superintendent 
Irvin Webb, for- 
pipeline superintend- 
City, Kan., replaces 
Perry Moore, for- 
patcher coordinator at 
es Webb. 


‘| and Erhard Tam- 
appointed business 
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FEATURING 
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@ More rugged . . 
design produces a more stable 
ring gear assembly, which is 
less likely to spring or warp. 


Retains extreme accuracy of 
cuts, which all Mathey Pipe 


Beveling Machines are noted 


ing through the general manage- 
ment section of the American Gas 
Association. 


James B. Hen- 
derson has been 
named executive 
vice president of 
Transcontinental 
Gas Pipe Line 
Corp. He has been 
Transco’s vice 
president and gen- 
eral counsel for 12 
years and is a 
member of the 
board of directors. He will continue 
to serve in the dual capacity of di- 
rector and officer. 


J. B. Henderson 


The API Div. of Transportation 
has named those who are to receive 
Certificates of Appreciation at the 
institute’s 41st annual meeting. 
They are: L. C. Davidson, Cities 
Service Petroleum Co.; L. M. Jonas- 
sen, Cleveland Tankers Inc.; Robert 
Maguire, The Atlantic Refining Co. ; 
R. K. Paine, Standard Oil Co. of Cal- 
ifornia; R. L. Ransome, Shell Pipe 
Line Co.; B. E. Rogers, Richfield Oil 
Corp.; D. F. Sears, Shell Pipe Line 
Co.; and R. M. Slough, Marathon 


Pipe Line Co. 


MODEL NO. 3-SA 
CUTS 14” 
TO 20” PIPE 


PATENT 
APPLIED FOR | 


. this new 


Michigan Wisconsin Pipe Line Co. 
and American Louisiana Pipe Line 
Co. have elevated one vice president 
and elected two new ones. New vice 
presidents of their respective com- 
panies are Charles J. McInerney, 
secretary of Michigan Wisconsin, 
and W. Arthur Batten, secretary of 
American Louisiana. Robert M. 
Hoffer, vice president and controller 
of both, is now financial vice presi- 
dent of both. 


Holly P’ Bradley, safety super- 
visor for Service Pipe Line Co., has 
been elected for a 3-year term to the 
executive committee of the 7300- 
member American Society of Safety 
Engineers. Also, Service has trans- 
ferred Lyle H. Brandt, division 
gager, from Pauls Valley, Okla., to 
Rawlins, Wyo. 


Frank Rivers has joined Northern 
Natural Gas Co. as rate and tariff 
department director. He most re- 
cently was manager of the rate 
department of Texas Gas Transmis- 
sion Corp. and, prior to that, was 
employed for 14 years by the Fed- 
eral Power Commission. He also has 
served the Federal Communications 
Commission as rate investigation 
auditor. 


WRAP-ON ) 
RUST PROTECTION 


for any metal surface Protect any metal 


surface from rust 


caused by fumes, oil, water, caustics, greases and most 
solvents. This tough polyvinylchloride pressure-sensitive 
tape provides positive protection on any clean, dry sur- 
face and conforms to odd or irregular shapes. Easy to 
apply, “SCOTCHRAP” Brand Pipe Protection Tape re- 


quires no special application technique or equipment 
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Pipeline Parade 


The Sooner Tractor Co., Tulsa, 
Okla., is a new construction and 
pipeline equipment firm. It assumes 
distribution of Allis-Chalmers con- 
struction machinery in 28 counties 
of North and East Oklahoma. Prin- 
cipals are: Christian “Nick” Seger, 
president, formerly an officer of 
Lucey Products and still a director 
of that organization; G. E. “Scotty” 
Caswell, vice president, formerly 
with Tulsa Equipment Co.; and 
John E. Kirkpatrick, treasurer, also 
president of Kirkpatrick Oil Co. 
Office manager is J. Ray Huffine, 
formerly with Tulsa Tractor Co. 
and, prior to that, an operating 
partney in Tulsa Equipment Co. 


Worthington Corp. has appointed 
three new distributors of mechani- 
cal power transmission products: 


M-SCOPE 
PIPEFINDERS 


DEPENDABILITY! 


Rugged transistorized construction 
practically eliminates maintenance 
costs...extends battery life to a year 
or more. Pinpoint accuracy, greatest 
depth penetration make the M-scope 
first choice in the field! Only $189.50 


Send for FREE catalog 
Fisher RESEARCH LAB., INC. 
DEPT. CM-1, PALO ALTO, CALIF. 
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Girardi Bearing Co., 257 John St., will house a production line for 
Salinas, Calif.; Ress Machine & Sup- meter provers and launchers and 
ply, 221-223 South 9th St., Lincoln, permit expansion of virtually all the 
Je °* ¢ > 7er P i . ’ . 
ca ah a a rest of the firm’s departments in- 
Co. Inc., 202 Industrial St., Kilgore, volved in plastics, metal and rubber 
lex. } 
product manufacturing. 


Parsons Co. has appointed Mid- 
western Engine & Equipment Co. 
Ine., Tulsa, Okla., as distributor to 
service interstate and internationa! 
accounts. It will handle the complete 
line of Parsons Trenchliners. In 
addition, it handles Ka-Mo products 
manufactured by Kwik-Mix Co., 
another Koehring Co. division. 


Republic Steel Corp.’s steel and 
tubes division has opened new sales 
offices in Tulsa, kla., and Houston, 
Tex. R. E. Hornak will manage the 
former, which will encompass Okla- 
homa, seven Kansas counties, 15 
Missouri counties and, for electrical 
tubular products only, most of Ar- 
kansas. W. L. Garay will manage the 
Houston sales district which wil! 
cover Texas, New Mexico and the 


The F. H. Maloney Co. has 
launched a $650,000 plant expansion 
program to add about 48,000 sq ft, 
in two buildings, to its Houston, 
Tex., facilities. The new buildings 


western tier of counties in Louis- 


wow > a iricigg 


. * , ee 
Big machine Wa # ae 
performance ! BN Ce y | ico 


S 


iana. 


with 
‘small 
trencher’’ 
economy! 


30 H.P. 


MODE! 


4-WHEEL HYDRAULIC- 
DRIVE DITCH WITCH 


Powerful! Rugged! Ideal for distribution and 
service line trenching. Meets high speed trenching 
needs in ranges up to 6 deep, up to 16” wide 
Hydraulic digging speed drive provides infinitely 
variable crowd speeds up to 12 FPM. Hydraulic 
digging boom and backfill blade are standard 
equipment. Slash your costs! Lower first cost— 
Lower maintenance cost—Lower operating cost 
Call Collect for ‘on the job” demonstration 


CHARLES MACHINE WKS., INC. 


474 BIRCH ST. »* CALL COLLECT:.FE 6-4404 * PERRY, OKLA. 


Manufactured by 


For Further Information on Advertised Products See Reader Service Card 2% NY 
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Providing a full range of well logging 

and other wire line services any time, any- 
where, is only one part of Lane-Wells’ service to 
its customers. 


Keeping always abreast of industry trends, and develop- 

ing new tools and new applications to meet these trends, 
is the other vital part of the company’s activities. To accom- 
plish this, Lane-Wells maintains a continuous three-part 
program: 


directed toward extending basic information lead- 
ing to more accurate formation evaluation and successful well 
completion. Geared to the changing trends of the industry, this 
research is objectively applied to the practical design of new tools 
and methods. 


versatile enough for prompt application of 
research solutions to the development of rugged, field-worthy equip- 
ment designed for reliable operation under adverse conditions. 


that provides personnel trained to apply the results of 
research and development, bringing to the well the most modern 
equipment for the job and the skill to use it to best advantage. 


You can rely on this combination of Lane-Wells’ research, 
development and service to give you the best buy in logging 
and completion services. 


LANE-WELLS COMPANY 


A Division of Dresser Industries, Inc. 


P. 0. BOX 1407 + HOUSTON 1, TEXAS 


Lane-Wells’ consolidated general offices, research, 
development and manufacturing facilities—Houston 
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